
 

U.S. Department of Energy 
Office of River Protection 
Contract Management Division 
Mr. Michael K. Barrett 
Contracting Officer 
P.O. Box 450, MSIN H6-60 
Richland, Washington  99352 

CCN: 036710 

 
Dear Mr. Barrett: 
 
CONTRACT NO. DE-AC27-01RV14136 – TRANSMITTAL FOR APPROVAL –
AUTHORIZATION BASIS CHANGE NOTICE 24590-WTP-ABCN-ESH-02-019, 
REVISION 0, DELETION OF REQUIREMENT TO USE TARGET FREQUENCY AND 
REVISION TO SC 2.0-1 AND SC 4.1-3 
 
Bechtel National, Inc. (BNI) is submitting Authorization Basis Change Notice (ABCN), 24590-
WTP-ABCN-ESH-02-019, Revision 0, to the U.S. Department of Energy, Office of River 
Protection and the Office of Safety Regulation (OSR) for approval (attached).  This ABCN 
requests approval to remove target frequency as a requirement for control selection and redefines 
the set of structures, systems, and components required to be Seismic Category I. 
 
The attached underline strikeout of proposed changes for the ABCN (24590-WTP-ABCN-ESH-
02-019) incorporates the proposed changes in 24590-WTP-ABCN-ESH-01-001, Revision 1.  
However, for clarity, only additional proposed changes are marked as underline strikeout in the 
attached ABCN.  Therefore, this ABCN cannot be incorporated until 24590-WTP-ABCN-ESH-
01-001, Revision 1 is approved by DOE.  Because comments are pending against ABCN 24590-
WTP-ABCN-ESH-01-001, Revision 1, the exact language of final page changes may not match 
the attached ABCN; however, there is no affect on the proposed technical change(s). 
 
Approval of this ABCN is requested within 30 days. 
 
An electronic copy of ABCN 24590-WTP-ABCN-ESH-02-019, Revision 0, is provided for the 
OSR’s information and use.
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Please contact Mr. Bill Spezialetti at (509) 371-4654 for any questions or comments. 
 
Very truly yours, 
 
 
 
A. R. Veirup 
Prime Contract Manager 
 
TR/slr 
 
Attachment: Authorization Basis Change Notice (ABCN), 24590-WTP-ABCN-ESH-02-019, 

Revision 0, plus attachments 
 
cc: Name (ALPHABETIZE) Organization MSIN 

Barr, R. C. w/a OSR H6-60 

Beranek, F. w/a WTP MS6-P1 

Betts, J. P. w/a WTP MS4-A1 

Cragin, D. J. w/a WTP MS7-ANW  
Dickey, R. L. w/a WTP MS6-R1 

DOE Correspondence Control w/a ORP H6-60 

Dougherty, L. w/a WTP MS6-R1 
Erickson, L. w/o ORP H6-60 

Dougherty, L. w/a WTP MS6-R1 

Garrett, R. w/a WTP MS6-P1 

Nakao, R. M. w/a WTP MS4-B2 
Naventi, R. F. w/o WTP MS4-A1 

Ollero, J. E. w/o ORP H6-60 

PDC w/a WTP MS5-K.1 

QA Project Files w/a WTP MS4-A2 
Ryan, T. B. w/a WTP MS6-R1 

Struthers, D. J. w/o ORP H6-60 

Swailes, J. H. w/a ORP H6-60 
Taylor, W. J. w/a ORP H6-60 

Veirup, A. R. w/o WTP MS4-A1 
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ABCN Number 24590-WTP-ABCN-ESH-02-019 Revision 0  

ABCN Title Deletion of Requirement to Use Target Frequency and Revision to  SC 4.1-3 and 4.1-4 
 

I. ABCN Review and Approval Signatures 

A. ABCN Preparation 

Preparer: L. Dougherty      
 Print/Type Name  Signature  Date  

Reviewer: R. Dickey      
 Print/Type Name  Signature  Date  

B. Required Reviewers 
Review 
Required? 

For each person checked, that signature block must be completed. 

 ES&H Manager F. Beranek     
  Print/Type Name  Signature  Date 

 QA Manager G. Shell     
  Print/Type Name  Signature  Date 

 PSC Chair W. Poulson     
  Print/Type Name  Signature  Date 

 Commissioning/Training Manager           
  Print/Type Name  Signature  Date 

 Engineering Manager F. Marsh     
  Print/Type Name  Signature  Date 

 Construction Manager           
  Print/Type Name  Signature  Date 

 Area Project Manager           
  Print/Type Name  Signature  Date 

 Research & Technology Manager           
  Print/Type Name  Signature  Date 

 PMT Chair D. Klein     
  Print/Type Name  Signature  Date 

 Other Affected Organization           
  Print/Type Name  Signature  Date 

 Other Affected Organization           
  Print/Type Name  Signature  Date 

 Other Affected Organization           

C. ABCN Approval 

WTP Project Manager R. Naventi      
 Print/Type Name  Signature  Date  
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II. Description of the Proposed Change to the Authorization Basis  

D. Affected AB Documents: 

Title Document Number Revision 

Safety Requirements Document, Volume II 24590-WTP-SRD-ESH-01-001-02 1 

Integrated Safety Management Plan 24590-WTP-ISMP-ESH-01-001 1 

Decision to Deviate  Yes  No 

If yes, DTD Number/Revision        DTD Closure Date: 

Initiating Document Number/Revision              

E. Describe the proposed changes to the Authorization Basis Documents: 

This proposed change to the SRD and ISMP: 

1) Removes the requirement to use Target Frequency for selection and confirmation of control strategies from SRD 
Appendix B (and corresponding text in SRD Appendix A and the ISMP). 
 
2) Revises SRD SC 4.1-3 (and SC 4.1-4) such that an SSC with an NPH safety function resulting only from the 
protection of facility workers is excluded from the requirement to be classified as SC-I for earthquakes and PC-3 
for other NPH. 
The following attachments provide detailed description of the proposed changes. 

Attachment 1,  Proposed Changes to the SRD 

Attachment 2,  Proposed Changes to the SRD, as modified by pending ABCN 24590 -WTP-ABCN-ESH-01-001 
Rev 1, Attachment 1 
Attachment 3,  Proposed Changes to the ISMP 

Attachment 4,  Summary of ISM Process for Revision to Implementing Standards and Safety Criteria 

 

F. List associated ABCNs and AB documents, if any: 

No associated ABCNs or AB documents are impacted by the ABCN.  The other AB documents (RPP, ISAR, 
QAM, and HAR) are not impacted.  The methodology section of the PSAR for PCAR and PSAR for CAR (PSAR 
General Information Volume 1, Chapter 3) will require revision once this ABCN is approved (part of the 
implementation plan for the change). 

Of the other ABCNs currently approved by the project and anticipated to be approved by OSR, only 
24590-WTP-ABCN-ESH-01-001, Rev 1, Revision to ISM Process and Defense in Depth (SRD Appendices A &B)  
affects the text of this ABCN.  Attachment 2 of this ABCN (24590-WTP-ABCN-ESH-02-019) incorporates the 
proposed changes in 24590-WTP-ABCN-ESH-01-001, Rev 1.  Only the additional proposed changes for this 
ABCN are marked as underline strikeout.  Therefore, this ABCN can not be incorporated until 
24590-WTP-ABCN-ESH-01-001, Rev 1 is approved by DOE.  Additionally, the changes to the ISMP proposed in 
Attachment 3 of this ABCN are dependent on the changes previously proposed in 24590-WTP-ABCN-ESH-01-001 
Rev 1, and can not be incorporated until 24590-WTP-ABCN-ESH-01-001, Rev 1 is approved by DOE. 

G. Explain why the change is needed: 

The proposed change to remove the use of target frequency from SRD appendices A and B is needed in order to be 
consistent with the deterministic approach for evaluating postulated design basis events and determination of the 
bounding performance requirements for credited control strategies to meet the Radiological Exposure Standards as 
described in DOE/RL-96-0006 and DOE O 420.1A.  The proposed change clarifies the control strategy selection 
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G. Explain why the change is needed: 
process and reliability requirements of the associated SSCs, reduces ambiguity in the analysis, and streamlines use 
of the SAR during operations thereby enhancing overall safety.    

The proposed change to SRD SC 4.1-3 is needed in order to be consistent with safe, accepted, and proven  
methodology within the DOE complex.  The SC is  currently inconsistent with the implementing standard cited in 
DOE O 420.1A, i.e, DOE-STD-1021-93, which classifies the SSCs protecting workers from NPH effects as PC-2.  

H. List the implementation activities and the projected completion dates: 

Activity  Date 

Inform DOE that AB has been revis ed and provide updated hard copy and electronic 
version of AB changes to DOE 

 30 days or less 
after DOE 
approval  

Distribute controlled copy of revised pages   30 days after 
DOE approval 

Revise the following implementing documents:   

Documents  Describe extent of revisions  Date 

1 Implementing procedures, 
associated guides, and training 

 Update the procedures, guides, and training to 
be consistent with the changes  

 30 days after 
DOE approval 

Describe other activities:  Date 

1 Revise the PSAR Volume I, General Information, Chapter 3. 

Revise/remove target frequency section from DBE sections within facility specific 
PSAR volumes and remove descriptions of controls no longer required specifically 
to meet target frequencies. 

  ECD 9/26/02 

Phased 
beginning 
9/26/02 

2 Remove target frequency section of DBE Calculations that support the PSARs and 
any controls no longer required specifically to meet target frequencies 

 Phased 
beginning 
9/26/02  

III. Evaluation of the Proposed Change  
I. Is DOE approval required?  Answer questions for Administrative Control changes OR 

Facility changes, not both. 
  

For an Administrative Control change: Yes No 

1. Does the revision involve the deletion or modification of a standard previously 
identified or established in the SRD? 

  

Explain:   

Appendices A and B of the SRD are being revised to remove the target frequency 
requirements. 

  

2. Does the revision result in a reduction in commitment currently described in the AB?   

Explain:   
The commitment to use target frequencies as a means to select and confirm control 
strategies is being removed. 
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3. Does the revision result in a reduction in the effectiveness of any procedure, program, 
or plan described in the AB? 

  

Explain:   

The change is limited to the changes to the AB documents as addressed above.   

For a Facility (technical) change: Yes No 

1. Does the revision involve the deletion or modification of a standard previously 
identified or established in the SRD? 

  

Explain:   

N/A– Authorization Basis document revision proposed   

2. Does the revision create a new Design Basis Event (DBE)?   

Explain:   

N/A– Authorization Basis document revision proposed   

3. Does the revision result in the more than a minimal increase in the frequency or 
consequence of an analyzed DBE as described in the Safety Analysis Report? 

  

Explain:   

N/A– Authorization Basis document revision proposed   

4. Does the revision result in more than a minimal decrease in the Safety Functions of 
important-to-safety SSCs or change how a Safety Design Class SSC meets its 
respective safety function? 

  

Explain:   

N/A– Authorization Basis document revision proposed   

J. Complete the safety evaluation by describing how the revision to the AB: 

1. will continue to comply with all applicable laws and regulations (e.g., 10 CFR 830, 10 CFR 835), conform 
to top-level safety standards (e.g., DOE/RL-96-0006), and provide adequate safety. 

The removal of the target frequency requirements and changes to SRD SC 4.1-3 and 4.1-4 do not impact 
compliance with applicable laws and regulations or the top-level safety standards.  Applicable laws or the 
top-level safety standards do not require that target frequencies be used.  The defense in depth 
requirements will be adequately maintained without the use of target frequencies.  The SCs will continue 
to adequately protect the workers and the public.  DOE-STD-1021-93 classifies SSCs protecting workers 
from NPH effects as PC-2 (equivalent to SC III for Seismic)  

Attachment 4 to this ABCN provides additional discussion of the safety evaluation conducted on these 
proposed changes. 

2. will continue to conform to the contract requirements associated with the authorization basis document(s) 
affected by the revision. 

The contractual requirements associated with the SRD and ISMP, including compliance with the 
Radiological Exposure Standards defined within DOE/RL-96-0006 and selecting standards by a process 
that complies with DOE/RL-96-0004, remain a part of the AB.    
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3. will not result in inconsistencies with other commitments and descriptions contained in portions of the 
authorization basis or an authorization agreement not being revised. 

The removal of target frequency from the SRD and ISMP will require a change to the methodology 
section of the PSAR.  This change, along with changes to the DBE sections and supporting DBE 
calculations, is part of the implementation plan for this ABCN.  Revising SC 4.1-3 (and SC 4.1-4) will 
require a change to the PSAR. 

The proposed changes do not relate to fundamental aspects of design as described in the ISAR nor to a 
new or significant bounding hazard not identified in the HAR.  The proposed changes are consistent with 
the RPP and do not propose changes relative to the implementation of 10CFR835.  

K. Justification of the Proposed Change 

If the change requires DOE approval, provide a justification that demonstrates that the proposed change is safe. 

Safety is maintained with removal of the target frequency requirement.  The target frequency was an 
additional means of assuring defense in depth for selecting and confirming control strategies.  Without the 
use of target frequencies the procedures still ensure that defense in depth requirements are met via 
deterministic means.  Removing the target frequency requirements enhance the procedures by no longer 
mixing probabilistic and deterministic in one analysis, a practice that led to confusion.  Additionally, the 
sole use of deterministic analysis for control selection and confirmation is consistent with the DOE 3009 
approach for compliance with 10CFR830.  

The change to SC 4.1-3 removes excessive design conservatism. The SC will continue to adequately 
protect workers and the public. DOE-STD-1021-93 classifies SSCs protecting workers from NPH effects 
as PC-2 (equivalent to SC III for Seismic). 

Attachment 4 to this ABCN provides additional discussion on the justification that demonstrates that the 
proposed changes are safe. 

L. Certification of Continued SRD Adequacy 

Based on evaluations from III.I, if either question III.I.1 is marked “Yes”, Project Manager certification is required.  The 
Project Manager’s signature certifies that the revised SRD continues to identify a set of standards that provides adequate 
safety, complies with WTP applicable laws and regulations, and conforms with top-level safety standards and principles.  
This certification is based on adherence to the DOE/RL-96-0004 standards identification process and successful completion 
of review and confirmation by the PSC.  

WTP Project Manager: R. Naventi     
 Print/Type Name  Signature  Date 

M. List of Attachments 

1. Attachment 1, Proposed Changes to the SRD 

2. Attachment 2, Proposed Changes to the SRD, as modified by pending ABCN 
24590-WTP-ABCN-ESH-01-001 Rev 1, Attachment 1  

3. Attachment 3, Proposed Changes to the ISMP 

4. Attachment 4, Summary of ISM Process for Revision to Implementing Standards and Safety Criteria 
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Attachment 1 
 

Proposed Changes to the 
Safety Requirements Document 

 
 
 

Document Part Title Starting Page No. of Pages 

Section 4.1 General Design 4.1-1 9 

 
 

# of pages (including cover sheet): 10 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 

24590-WTP-ABCN-ESH-01-019, Rev 0, Attachment 1 

4.0 Engineering and Design 

4.1-1 

4.1 General Design 

Safety Criterion: 4.1 - 1 
The facility design shall provide for the prevention and mitigation of the risks associated with 
radiological and chemical material inventories and energy sources.  The facility design shall include 
consideration of normal operation (including startup, testing and maintenance), anticipated 
operational occurrences, external events, and accident conditions. 
Prevention shall be the preferred means of achieving safety. 
Defense-in-depth shall be applied commensurate with the hazard to provide multiple physical and 
administrative barriers against undue radiation and chemical exposure to the public and workers. 

Implementing Codes and Standards 
ANSI/ANS 58.9-1981, Single Failure Criteria for Light Water Reactor Safety-Related Fluid Systems 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix B, “Implementing Standard for Defense in Depth” 
DOE IG, Implementation Guide for Nonreactor Nuclear Safety Design Criteria and Explosive Safety Criteria 

Section 2.3 
DOE Order 420.1, Facility Safety 

Section 4.1.1.2 
IEEE 379-1994, Application of the Single Failure Criterion to Nuclear Power Generating Station Safety Systems 

Regulatory Basis 
DOE/RL-96-0006 4.1.1.1 Defense in Depth-Defense in Depth 
DOE/RL-96-0006 4.1.1.2 Defense in Depth-Prevention 
DOE/RL-96-0006 4.2.1.1 Design-Safety Design 

 

Safety Criterion: 4.1 - 2 
Structures, systems, and components designated as Important to Safety shall be designed, fabricated, 
erected, constructed, tested, inspected, and maintained to quality standards commensurate with the 
importance of the safety functions to be performed.  Where generally recognized codes and standards 
are used, they shall be identified and evaluated to determine their applicability, adequacy, and 
sufficiency and shall be supplemented or modified as necessary to assure a quality product in keeping 
with the required safety function.  Appropriate records of the design, fabrication, erection, and testing 
of structures, systems, and components designated as Important to Safety shall be maintained through 
deactivation of the facility. 
Items and processes shall be designed using sound engineering/scientific principles and appropriate 
standards. 
Design features that enhance the margin of safety through simplified, inherently safe, passive, or 
other highly reliable means to accomplish the specified safety function should be employed to the 
maximum extent practical. 
Design work, including changes, shall incorporate applicable requirements and design bases.  Design 
interfaces shall be identified and controlled.  The adequacy of design products shall be verified or 
validated by individuals or groups other than those who performed the work.  Verification and 
validation work shall be completed before approval and implementation of the design. 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 

24590-WTP-ABCN-ESH-01-019, Rev 0, Attachment 1 

4.0 Engineering and Design 

4.1-2 

Safety technologies incorporated into the facility design should have been proven by experience or 
testing and should be reflected in approved codes and standards.  Significant new design features 
should be introduced only after thorough research and model or prototype testing at the component, 
system, or facility level, as appropriate, to achieve the necessary level of confidence that the design 
feature will perform as expected. 

Implementing Codes and Standards 
ACI 318-99, Building Code Requirements for Structural Concrete 
ACI 318R-99, Commentary on Building Code Requirements for Structural Concrete 
ACI 349-01, Code Requirements for Nuclear Safety-Related Concrete Structures 
ACI 349R-01, Commentary on Code Requirements for Nuclear Safety-Related Concrete Structures 
AISC MO16-89, Manual for Steel Construction - Allowable Stress Design, Ninth Edition 
ANSI/AISC N690-94, Specification for the Design, Fabrication, and Erection of Steel Safety-Related Structures 

for Nuclear Facilities 
ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures and Commentary 
ASCE 7-98, Minimum Design Loads for Buildings and Other Structures 
DOE-STD 1020-94 (Change 1, 1996), Natural Phenomena Hazards Design and Evaluation Criteria for 

Department of Energy Facilities 
1997, UBC Uniform Building Code 
DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98 
ACI 530-99, Building Code Requirements for Masonry Structures and Commentary 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
ISO 10007:1995(E), Quality Management - Guidelines for Configuration Management 
ASTM D3740, Standard Practice for Minimum Requirements for Agencies Engaged in the Testing and/or 

Inspection of Soil and Rock as Used in Engineering Design and Construction 
ASTM D2922, Standard Test Method for Laboratory Determination of Moisture Content of Soil 
ASTM D3017, Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods 

Regulatory Basis 
DOE/RL-96-0006 4.1.2.4 Safety Responsibility-Operating Experience and Safety Research 
DOE/RL-96-0006 4.1.5.1 Configuration Management-Formal Configuration Management 
DOE/RL-96-0006 4.1.6.2 Quality Assurance-Established Techniques and Procedures 
DOE/RL-96-0006 4.2.2.1 Proven Engineering Practices/Margins-Proven Engineering Practices 
DOE/RL-96-0006 4.2.2.3 Proven Engineering Practices/Margins-Safety System Design and Qualification 
DOE/RL-96-0006 4.2.5.1 Inherent/Passive Safety Characteristics-Safety Margin Enhancement 

 

Safety Criterion: 4.1 - 3 
This criterion addresses natural phenomena hazards (NPH) design for structures, systems, and 
components (SSCs) that are Important to Safety and have NPH safety functions. 
SSCs designated as Important to Safety (i.e., Safety Design Class and Safety Design Significant) shall 
be designed to withstand the effects of NPH events such as earthquakes, wind, and floods without 
loss of capability to perform specified safety functions required as the result of the NPH events.  This 
includes both the front line and support systems that must function for a NPH event such that the 
public, collocated worker, or facility worker exposure standards of Safety Criterion 2.0-1 or 2.0-2 are 
not exceeded. 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 

24590-WTP-ABCN-ESH-01-019, Rev 0, Attachment 1 

4.0 Engineering and Design 

4.1-3 

SSCs that are designated Safety Design Class (excepting those so designated based solely on 
chemical hazards and excepting those designated solely to prevent facility workers from exceeding 
radiation exposure standards) and that are required to perform a safety function as a result of a given 
NPH shall be designed to withstand the NPH loadings of that NPH as provided in Table 4-1.  These 
SSCs are designated Seismic Category I (SC-I) for earthquakes and Performance Category 3 (PC-3) 
for other NPH. 
SSCs that are designated Safety Design Significant (excepting those so designated based solely on 
chemical hazards) whose continued function is not required for an NPH event, but whose failure as a 
result of an NPH event could reduce the functioning of a Safety Design Class SSC such that exposure 
standards might be exceeded, shall be designed to withstand the NPH loadings of that NPH as 
provided in Table 4-1.  For these SSCs, however, for seismic response only, credit may be taken for 
inelastic energy absorption per Table 2-4 of DOE-STD-1020-94.  These SSCs are designated SC-II 
for earthquakes and PC-3 for other NPH. 
SSCs that are designated Safety Design Significant whose continued function is not required for an 
NPH event, but whose failure as a result of an NPH event could reduce the functioning of a Safety 
Design Class SSC such that exposure standards might be exceeded, shall be designed to withstand the 
NPH loadings of that NPH as follows: 
1 If the Safety Design Class SSC whose safety function is being preserved is required for the 

protection of co-located workers and/or the public from exceeding radiological exposure 
standards, NPH loadings shall be as provided in Table 4-1.  For these Safety Design Significant 
SSCs, however, for seismic response only, credit may be taken for inelastic energy absorption per 
Table 2-4 of DOE-STD-1020-94.  These SSCs are designated SC-II for earthquakes and PC-3 for 
other NPH. 

2 If the Safety Design Class SSC whose safety function is being preserved is required solely for the 
protection of individuals from exceeding chemical exposure standards or solely for the protection 
of facility workers from exceeding radiological exposure standards, NPH loadings shall be as 
provided in Table 4-2.  These SSCs are designated SC-III for earthquakes and PC-2 for other 
NPH. 

For any SSC included under this criterion, other NPH loads (for which the SSC has no safety 
function) may be taken from Safety Criterion 4.1-4 and Table 4-2 in lieu of Safety Criterion 4.1-3 and 
Table 4-1. 

 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 

24590-WTP-ABCN-ESH-01-019, Rev 0, Attachment 1 

4.0 Engineering and Design 

4.1-4 

Table 4-1 Natural Phenomena Design Loads for Important to Safety SSCs with NPH Safety 
Functions 

Hazard Load Source Document for Load 

Seismic DBE with 
0.26 g horizontal PGA and 
0.18 g vertical PGA 
See Figures 4-1 and 4-2 

WHC-SD-W236A-TI-002 a 

DOE-STD-1020-94b  

Straight wind 111 mi/hr , 3-second gust, at 33 ft above ground, 
Importance factor, I=1.0 

DOE Newsletter c 

Wind Missile 2x4 timber plank, 15 lb at 50 mi/hr (horiz), Max 
height 30 ft 

DOE-STD-1020-94 b 

Tornado and 
Tornado Missiles 

Not Applicable DOE-STD-1020-94 b 

Volcanic ash 12.5 lb/ft2 HNF-SD-GN-ER-501 d 

Flooding Dry site for river flooding 
Local precipitation: 4 in. for 6 hours 

HNF-SD-GN-ER-501 d 

Snow 15.0 lb/ft2 snow load HNF-SD-GN-ER-501 d 
a Geomatrix, 1996, Probabilistic Seismic Hazard Analysis DOE Hanford Site, Washington, WHC-SD-W236A-TI-002, Rev.1A, 
prepared for Westinghouse Hanford Company, Richland, Washington. 

b DOE STD-1020-94, (1996, Change 1) Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy 
Facilities, U.S. Department of Energy, Washington, D.C., 1996. 

c DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98. 
d HNF-SD-GN-ER-501, Rev. 1, “Natural Phenomena Hazards, Hanford Site, South-Central Washington”, Westinghouse Hanford 
Company. 

 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 

24590-WTP-ABCN-ESH-01-019, Rev 0, Attachment 1 

4.0 Engineering and Design 

4.1-5 

 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
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4.0 Engineering and Design 

4.1-6 

 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 

24590-WTP-ABCN-ESH-01-019, Rev 0, Attachment 1 

4.0 Engineering and Design 

4.1-7 

Implementing Codes and Standards 
ACI 349-01, Code Requirements for Nuclear Safety-Related Concrete Structures 
ACI 349R-01, Commentary on Code Requirements for Nuclear Safety-Related Concrete Structures 
ACI 530-99, Building Code Requirements for Masonry Structures and Commentary 
ANSI/AISC N690-94, Specification for the Design, Fabrication, and Erection of Steel Safety-Related Structures 

for Nuclear Facilities 
ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures and Commentary 
ASCE 7-98, Minimum Design Loads for Buildings and Other Structures 
DOE-STD 1020-94 (Change 1, 1996), Natural Phenomena Hazards Design and Evaluation Criteria for 

Department of Energy Facilities 
IEEE 344-1987 (R1993), Recommended Practice for Seismic Qualification of Class 1E Equipment for Nuclear 

Power Generating Stations 
1997, UBC Uniform Building Code 
DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 

Regulatory Basis 
DOE/RL-96-0006 4.2.2.2 Proven Engineering Practices/Margins-Common-Mode/Common-Cause Failure 

 

Safety Criterion: 4.1 - 4 
This criterion addresses natural phenomena hazards (NPH) design for structures, systems, and 
components (SSCs) without NPH safety functions. 
This criterion also addresses SSCs required to protect workers and members of the public from 
exposure to chemical hazards with an NPH safety function. 
SSCs that may be important to the safety of the WTP shall be designed to withstand the effects of 
NPH such as earthquakes, wind, and floods.  The SSCs included under this criterion are: 
1. SSCs Important to Safety (either Safety Design Class or Safety Design Significant) that do not 

have an NPH safety function, 
2. SSCs that are not Important to Safety and that have significant inventories of radioactive or 

hazardous materials but in amounts less than quantities that might lead to an Important to Safety 
designation, and 

3. SSCs that are important to safety because of their function to protect workers and members of the 
public from exposure to chemical hazards. 

4. SSCs that are important to safety solely to prevent facility workers from exceeding radiation 
exposure standards. 

These SSCs are designated Seismic Category III (SC-III) for earthquakes and Performance 
Category 2 (PC-2) for other NPH. 
SSCs included under this criterion shall be designed to withstand the NPH loadings as provided in 
Table 4-2. 
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Table 4-2.  Natural Phenomena Design Loads for SSCs without NPH Safety Functions 

Hazard Load Source Document for Load 

Seismic Uniform Building Code a, Static Force 
Procedure 

DOE-STD-1020-94 b 

Straight wind 91 mi/hr 3-second gust, at 33 ft above ground, 
Importance factor, I=1.00 

DOE Newsletter c 

Wind Missile Not Applicable DOE-STD-1020-94 b 

Tornado and 
Tornado Missiles 

Not Applicable DOE-STD-1020-94 b 

Volcanic ash 5 lb/ft2 HNF-SD-GN-ER-501 d 

Flooding Dry site for river flooding 
Local Precipitation: 2.5 in. for 6 hours 

HNF-SD-GN-ER-501 d 

Snow 15.0 lb/ft2 snow load HNF-SD-GN-ER-501 d 
a 1997, Uniform Building Code, International Conference of Building Officials, Whittier, California. 
b DOE STD-1020-94, Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy Facilities, 
U.S. Department of Energy, Washington, D.C., Change 1, 1996. 

c DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98 
d HNF-SD-GN-ER-501, Rev. 1, “Natural Phenomena Hazards, Hanford Site, South-Central Washington”, Westinghouse Hanford 
Company 

 

Implementing Codes and Standards 
ACI 318-99, Building Code Requirements for Structural Concrete 
ACI 318R-99, Commentary on Building Code Requirements for Structural Concrete 
AISC MO16-89, Manual for Steel Construction - Allowable Stress Design, Ninth Edition 
ASCE 7-98, Minimum Design Loads for Buildings and Other Structures 
DOE-STD 1020-94 (Change 1, 1996), Natural Phenomena Hazards Design and Evaluation Criteria for 

Department of Energy Facilities 
1997, UBC Uniform Building Code 
ACI 530-99, Building Code Requirements for Masonry Structures and Commentary 
DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
ACI 349-01, Appendix B, Code Requirements for Nuclear Safety-Related Concrete Structures 
ACI 349R-01, Commentary on Code Requirements for Nuclear Safety-Related Concrete Structures 

Regulatory Basis 
DOE/RL-96-0006 4.2.2.2 Proven Engineering Practices/Margins-Common-Mode/Common-Cause Failure 
 

Safety Criterion: 4.1 - 5 
Structures, systems, and components designated as Safety Design Class shall be appropriately 
protected against dynamic effects (e.g., the effects of missiles, pipe whipping, and discharging fluids) 
that may result from failures of moderate and high energy systems or other accident conditions. 
In consideration of the need to protect structures, systems, and components which are designated as 
Safety Design Class from these dynamic effects, the failure of the moderate or high energy system 
need not be postulated to occur simultaneously with an accident unless the events are causally related. 
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Implementing Codes and Standards 
ACI 349-01, Code Requirements for Nuclear Safety-Related Concrete Structures 
ACI 349R-01, Commentary on Code Requirements for Nuclear Safety-Related Concrete Structures 
ANSI/AISC N690-94, Specification for the Design, Fabrication, and Erection of Steel Safety-Related Structures 

for Nuclear Facilities 
ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures and Commentary 
ASCE 7-98, Minimum Design Loads for Buildings and Other Structures 
DOE-STD 1020-94 (Change 1, 1996), Natural Phenomena Hazards Design and Evaluation Criteria for 

Department of Energy Facilities 
DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98 

 

Safety Criterion: 4.1 - 6 
Adequate provisions for facility security and physical protection of structures, systems, and 
components Important to Safety shall be provided. 

Implementing Codes and Standards 
PL-W375-MG0004, Safeguards and Security Program Plan 

Regulatory Basis 
DOE/RL-96-0006 4.3.6.1 Security-Security 
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1.0 Introduction 

This standard implements the process for establishing a set of radiological, nuclear, and process safety 
requirements and standards as described in DOE/RL-96-0004 and RL/REG-98-17.  The Project refers to 
this process as Integrated Safety Management (ISM). 
 
The activities described below establish radiological, nuclear and process safety standards and 
requirements for design, construction, and operation of the facility.  Establishment of safety standards and 
requirements (from work identification through confirmation of standards) is an iterative process that 
takes place throughout the life of the project.  The process repeatedly evaluates these standards and 
requirements based on the evolving design.  The initial ISM activities may not completely implement all 
elements of this standard.  However, the standard will be completely implemented prior to receiving the 
Construction Authorization for design and construction issues and the Operating Authorization for design, 
construction, and operating issues.  The appropriate activities for a particular hazard will also be 
completed (including review and approval by the regulator) prior to receiving the related hazardous 
material at the RPP-WTP. 
 
The Safety Requirements Document (SRD) provides formal documentation of the standards resulting 
from this process.  The SRD is updated as needed to reflect the results of successive iterations of the 
standards and requirements identification process (i.e., the ISM process). 
 
 

2.0 Process Initiation 

The RPP-WTP Project Manager shall ensure implementation of the Project Management Plan, thus 
assuring that adequate resources are available and organized to perform the tasks required by this 
standard.  Personnel with appropriate technical backgrounds shall be assigned to the tasks.  This activity 
also assures that the input information required for the safety standards and requirements identification 
process has been collected and organized.  This input information includes the top-level safety standards 
and principles stipulated by DOE in DOE/RL-96-0006 and the laws and regulations applicable to the 
RPP-WTP project. 
 
The DOE/RL-96-0004 safety requirements and standards identification Process Manager for the project is 
the Radiological, Nuclear, and Process Safety Manager. 
 
The Process Manager chairs the DOE/RL-96-0004 safety requirements and standards identification 
Process Management Team (PMT).  The PMT is constituted in accordance with project implementing 
documents and includes managers from the following project organizations: 
 
• Environmental, Safety, & Health 
• Engineering 
• Operations 
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The Process Management Team shall oversee the ISM process and shall provide resources and resolve 
issues as necessary.  The PMT shall set up ISM Teams for the conduct of ISM usually on a plant system 
basis.  During facility operation, the process hazard analysis shall be updated to reflect changes 
concurrently with the annual update of the FSAR.  Individual PMT members shall provide various subject 
matter experts to help fulfill the roles required of the ISM Teams for conduct of the ISM process. 
 
 

3.0 Identification of Work 

The aim of this activity is to describe the work that will be performed so that the hazards inherent in the 
work can be identified and evaluated.  Work activity experts who have extensive knowledge of the overall 
processing approach and are integrally associated with the facility design shall perform this activity.  
Work activity experts shall be drawn from the following RPP-WTP organizations: 
 
• Engineering staff 
• Operations staff 
 
When appropriate, the PMT may also draw work activity experts from the staff of other departments, such 
as from Construction. 
 
In an overall sense, identification of work involves definition of the project mission and identification of 
the processes that must be performed to accomplish the mission.  It includes selection of optimum 
functions, processes, and parameters through trade studies and definition of functional requirements.  
Identification of work for the purpose of design development involves definition of various plant systems, 
structures, and components.  This latter definition is the focus for the ISM Teams created to conduct ISM 
on a plant system basis. 
 
The product of this activity includes: 
 
• Process description 
• System descriptions 
• Descriptions of key structures 
• Basis of design documents 
• PFDs, MFDs, and P&IDs 
 
 

4.0 Hazard Evaluation 

The aim of the hazard evaluation activity is to identify and characterize the hazards resulting from the 
work.  The ISM Teams shall conduct the hazard evaluation activity usually on a plant system basis.  
These teams shall include work activity experts (as defined in section 3.0), hazard assessment experts, and 
hazard control experts. 
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Hazard assessment experts and hazard control experts shall generally be members of the technical staffs 
of the Safety Analysis Manager and of the Regulatory Safety Manager.  The process management team 
shall provide additional technical resources as required to evaluate the hazards. 
 
The hazard evaluation shall address hazards inherent in normal operation as well as potential accidents 
resulting from abnormal internal and external events. 
 
The hazard evaluation shall comprise the following elements: 
 
• Identification of Hazards 
• Identification of Potential Accident/Event Sequences 
• Estimation of Accident Consequences 
• Estimation of Accident Frequencies 
• Consideration of Common Cause and Common Mode Failures 
• Definition of Design Basis Events 
• Definition of Operating Environment 
• Identification of Potential Control Strategies 
• Documentation 
 
These elements are discussed below. 
 
4.1 Identification of Hazards 

The objective of this element is to systematically identify the hazards associated with the defined work. 
 
The ISM Teams shall compile a list of hazardous materials and energy sources associated with the facility 
processes, design, and operations.  This list shall be compiled based on the identified work.  This 
compilation provides information used to identify potential accidents resulting in the uncontrolled release 
of hazardous material or energy to facility and collocated workers, the public, and the environment.  The 
team may use checklists to guide the compilation process and to assure that all potential hazards from 
both natural and manmade sources originating from outside and inside the facility are addressed. 
 
4.2 Identification of Potential Accident/Event Sequences 

The objective of this element is to perform a structured and systematic examination of the facility and its 
operations to identify potential accidents (including those resulting from common mode and common 
cause failures).  The team shall conduct this examination using methodologies and guidelines in AIChE 
(1992). 
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4.3 Estimation of Consequences 

4.3.1 Accident Severity Level Identification 

A severity level, SL, shall be assigned to each postulated radiological accident.  The severity level shall 
reflect the unmitigated consequences of the postulated accident (i.e., should not credit SSCs that prevent 
or mitigate the release) with the following exception.  The severity level assignment may credit the 
contribution that a cell or cave makes to a leak path factor, to limitation of spilled liquid pool size, or to 
plateout when the credited aspect of the cell or cave is not challenged by the event.  Consequence 
estimates supporting severity level assignment shall be based on bounding assumptions regarding such 
factors as quantity, form, leak path, plateout, and location of the radioactive material available for release, 
and the energy sources available to interact with the hazardous material.  Severity level consequence 
estimates shall be evaluated as ground level releases.  The severity level shall be defined as follows: 
 

SL 
Facility Worker 

Consequence 
Collocated Worker 

Consequence Public Consequence 

SL-1 > 25 rem/event > 25 rem/event > 5 rem/event 

SL-2 5 - 25 rem/event 5 - 25 rem/event 1 - 5 rem/event 

SL-3 1 - 5 rem/event 1 - 5 rem/event 0.1 - 1 rem/event 

SL-4 < 1 rem/event < 1 rem/event < 0.1 rem/event 
 
These severity levels are related to the radiological and process standards of SRD Chapter 2.0 as follows: 
 
• The unmitigated consequences associated with SL-1 events exceed the radiological standards for 

extremely unlikely events (SRD Safety Criterion 2.0-1). 
• The unmitigated consequences associated with SL-2 events are below the radiological standards for 

extremely unlikely events (SRD Safety Criterion 2.0-1). 
• The unmitigated consequences associated with SL-3 events are below the radiological standards for 

unlikely events (SRD Safety Criterion 2.0-1). 
• The unmitigated consequences associated with SL-4 events are below the radiological standards for 

anticipated events (SRD Safety Criterion 2.0-1). 
 
Consequences to the facility worker shall be evaluated at the worst-case occupied location.  
Consequences to the collocated worker and the public shall be evaluated at the locations specified in 
Appendix D to the Safety Requirements Document, Volume II. 
 
Early in the design, the severity level estimate may be quantitative analysis or a qualitative assessment 
based on the experience of the ISM Teams.  Assumptions upon which the severity level estimates are 
based shall be documented and linked by reference to the hazardous situation to which they apply.  As the 
design progresses, early assumptions may be confirmed or replaced by design information.  If later design 
information changes the conclusion of the severity level assessment, the effect of the change on 
subsequent activities of the ISM process shall be evaluated by the ISM Team. 
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The potential consequences of releases of hazardous chemicals shall also be assessed.  The assessment 
shall consider both the inherent hazard of the chemical itself, and the potential for the chemical hazard to 
initiate or exacerbate a radiological hazard. 
 
4.3.2 Accident Analysis (this section has been deleted) 

 
4.3.3 Normal Conditions 

Some hazards inherent in normal operation must be mitigated to comply with the standards for normal 
operation in SRD Chapter 2.0.  Such hazards shall be addressed in accordance with the RPP-WTP 
Radiation Protection Plan. 
 
4.4 Estimation of Event Frequencies 

There is normally insufficient information early in the design to accurately quantify the frequency of 
postulated internal events because this frequency depends on the design of the SSCs that implement the 
control strategy used to manage the hazard.  At an early stage, frequency evaluations may be based on the 
team’s experience with similar hazards in similar facilities.  The team shall validate these estimates as the 
design develops. 
 
As the design matures, information on the frequency of hazardous events may be gained from the use of 
hazard evaluation techniques that provide frequency data (e.g., event and fault trees).  Evaluations of the 
frequency of failure in redundant systems or in diverse systems using similar equipment shall consider 
dependent failures. 
 
The frequencies of design basis external events may be derived from existing analyses (e.g., safety 
analyses for adjacent facilities), from evaluation of historical data (e.g., transportation data), or from 
site-specific information (e.g., seismic history). 
 
4.5 Consideration for Dependent Failures 

Consideration is given to dependent failures which includes what has been defined elsewhere (e.g., 
DOE/RL-96-0006) as common mode failures (events internal to the system) and common cause failures 
(events external to the system). 
 
The internal aspects of dependent failures are divided into three broad categories: 
 
1 Internal challenges 
2 Intersystem dependencies 
3 Intercomponent dependencies 
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These intersystem and intercomponent dependencies may be further divided into four broad categories: 
 
1 Functional.  For example: 

• Process upsets or deviations from the normal operating envelope which challenge multiple 
components (loss of feed, loss of ventilation, loss of offsite power, loss of cooling). 

• Motive power, control or cooling systems which provide functional support to more than one, 
otherwise independent, system. 

• Single components that provide multiple functions. 
2 Share equipment.  For example: 

• Redundant systems which share a single component. 
• Redundant trains which share a single header. 

3 Physical.  For example: 
• Extreme environments caused by high temperatures and moisture (steam), fires, internal floods. 
• Shared locations where an energetic failure of one component can initiate failure of another 

nearby component. 
4 Human-caused dependencies.  For example: 

• Operator/maintainer errors causing failure of two or more independent systems. 
• Design errors in redundant control systems. 

 
The external aspects of dependent failures include both natural phenomena events and man-made 
environmental effects which make failures dependent.  For example: 
 
1 Natural Phenomena Hazards, e.g., seismic activity, ash fallout from volcanism, high winds, external 

fires and local flooding. 
2 Man-made hazards, e.g., airplane crashes, explosions on nearby transportation routes, and chemical 

and radiological releases from other facilities. 
 
4.6 Selection and Analysis of Design Basis Events 

The hazard evaluation performed by the ISM Team involves the identification of internal hazards and 
hazardous situations leading to the selection of a set of internal design basis events.  These design basis 
events shall be selected to establish a set of bounding performance requirements for the SSCs relied upon 
to control the internal hazards and hazardous situations.  Analysis of the design basis events also provides 
confirmation that the design satisfies the requirements of SRD Volume II Safety Criteria 2.0-1 and 2.0-2. 
 
The hazard evaluation shall also select a set of external man made design basis events based upon 
information provided to the ISM Team on nearby facilities and transportation.  These events shall 
establish a set of bounding performance requirements for the SSCs relied upon to mitigate these external 
events. 
 
Design basis natural phenomena loads shall be as defined in the SRD Volume II Safety Criteria 4.1-3 
and 4.1-4. 
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4.7 Definition of Operating Environment 

The hazard evaluation shall define a set of bounding operating conditions in which SSCs relied upon to 
control hazards must function.  Environmental parameters to be addressed include the following: 
 
• Temperature 
• Pressure 
• Humidity 
• Radiation Levels 
• Chemical Environment 
 
4.8 Identification of Potential Hazard Control Strategies 

Based on the experience and judgement of team members, the ISM Team shall identify one or more 
potential hazard control strategies to manage each potential accident (i.e., hazardous situations that may 
result in unacceptable consequences).  This set of potential hazard control strategies shall address means 
of preventing the potential accident and should address means of mitigating the consequences of the 
accident.  The function(s) of each potential hazard control strategy should be clearly described.  Potential 
hazard control strategies shall be identified to manage accident conditions arising from upsets in the 
process, conditions arising from external events, and conditions inherent in the normal operation of the 
process. 
 
4.9 Documentation of the Hazard Evaluation 

The results of the hazard evaluation shall be documented in a hazard analysis report (HAR) or a safety 
analysis report (SAR).  The results of the process of conducting the various steps of the hazard evaluation 
shall be contained or referenced in a hazard database.  For each hazard considered, the hazard database 
shall record or reference the following information produced by the hazard evaluation: 
 
• Hazard identifier 
• Hazard description 
• Initiators of the hazardous situation 
• Hazard severity level estimate 
• Basis for the severity level assignment, including assumptions affecting the estimate 
• Hazard frequency estimate 
• Basis for frequency estimate 
• Potential hazard control strategies and functional requirements 
• References for the hazard (these would typically be products of the work identification process) 
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The HAR or SAR shall also contain information on the performance of the hazard evaluation.  This 
information shall include the following: 
 
• Description of the comprehensive approach to hazard evaluation 
• Description of the methodology for identification and quantification of work hazards 
• Description of the methodology for identifying potential accident scenarios 
• Description of the methodology for consequence assessment 
• Clear identification of assumptions (e.g., quantity and form of material at risk, rate of release and 

relevant process conditions) that may drive or inhibit the potential accident 
• Evidence of appropriate staffing, and adequate technical staffing and structure applied to the hazard 

evaluation 
 
 

5.0 Development of Preferred Hazard Control Strategies 

The aim of this activity is to identify a means of controlling each of the hazards identified in the hazard 
evaluation.  The ISM Teams that include work activity experts, hazard assessment experts, and hazard 
control experts, as discussed in Sections 3.0 and 4.0, perform this activity. 
 
The PMT members shall provide additional technical resources as required to develop the preferred 
hazard control strategies. 
 
The ISM Teams select preferred control strategies based on the set of potential controls identified by the 
hazard evaluation team.  Selection of the preferred strategy considers the following factors: 
 
• The functions required of the preferred hazard control strategy in order to control the hazard 
• The degree of defense in depth and reliability provided by the preferred hazard control strategy.  The 

Implementing Standard for Defense in Depth provides requirements and goals in this area. 
• Applicable design basis events. 
• The operating environment (e.g., temperature and humidity) in which the SSCs implementing the 

preferred hazard control strategy must function. 
• Effectiveness and efficiency of the preferred hazard control strategy. 
• Conformance with the DOE stipulated top level standards. 
• Compliance with applicable laws and regulations. 
 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 

24590-WTP-ABCN-ESH-02-019, Rev 0, Attachment 2 

Appendix A: Implementing Standard for Safety Standards and Requirements Identification 

A-9 

The preferred hazard control strategy should be documented in the SAR and will typically comprise a 
series of elements including some or all of the following: 
 
• Passive and/or active SSCs that function to prevent the release (that is, SSCs that reduce the 

probability that a release will occur) 
• Passive and/or active SSCs that function to mitigate the release (that is, SSCs that reduce the 

consequences once a release has occurred) 
• Administrative controls (for example, limits on inventory) 
 
Consistent with the defense in depth principle, the control strategy development should emphasize 
preventive measures.  It should also emphasize passive SSCs over active SSCs and retention of released 
material over dispersion.  Ideally, the preferred control strategy should incorporate SSCs that prevent 
releases and SSCs that mitigate the consequences of a release, should it occur. 
 
Once the preferred control strategy is identified, it shall be evaluated for the most bounding conditions 
(i.e., the most demanding requirements imposed by the set of hazardous situations that credit the function 
of the control strategy) using the techniques described in section 4.3 through 4.5.  In addition, the 
evaluation of the preferred hazard control strategy shall identify the measures necessary to assure that it 
performs its functions reliably.  Such measures include maintenance requirements, testing intervals and 
calibration frequency.  The results of this evaluation serve to confirm that the preferred hazard control 
strategy is capable of satisfying SRD Safety Criterion 2.0-1. 
 
If credit is taken for operator action to satisfy the public radiological exposure standards of Safety 
Criterion 2.0-1, adequate radiation protection is provided to permit access and occupancy of the control 
room or other control locations under accident conditions without personnel receiving radiation doses in 
excess of 5 rem TEDE whole body gamma and 30 rem beta skin for the duration of the accident.  If credit 
is taken for operator action to satisfy public chemical exposure to ERPG-2 limits, provisions for 
operational access and control are made so that the operator exposure does not exceed the ERPG-2 limits. 
 
Documentation of the hazard control strategy development process shall clearly indicate selection of the 
preferred hazard control strategies and show the linkage of the control strategies to the respective hazards.  
The preferred control strategy should be described in terms of the safety functions required (e.g., limit 
release of radionuclides, etc.) and in terms of a set of engineered features, administrative controls 
(procedures and training), and management systems selected for implementing the strategy.  When the 
nature of the hazard or hazardous situation is such that the appropriate preferred hazard control strategy is 
self-evident, the documentation need only demonstrate that the control strategy meets most, if not all, of 
the selection criteria, and need not provide a discussion of other, nonapplicable control strategies.  
Similarly, where a proven preferred hazard control strategy that is appropriate to the hazard exists and it is 
obvious to the team that there are no other alternative control strategies that could be equally attractive, 
then the documentation need only demonstrate that the control strategy meets most, if not all, of the 
selection criteria.  Otherwise, the documentation should identify all control strategies considered and 
provide a defensible rationale for selection of the preferred strategy. 
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The following information produced by the preferred hazard control strategy definition shall be recorded 
in the hazard database: 
 
• Preferred hazard control strategy 
• Linkage of the preferred hazard control strategy to the respective hazards 
• Rationale for preferred hazard control strategy selection 
• Defense in depth provided 
• Control strategy functions and performance requirements 
• Estimate of the unmitigated event frequency 
• Estimate of the consequences from the mitigated event (by performance of the Design Basis Event 

[DBE] analysis) 
• Estimate of the mitigated event frequency (by performance of the DBE analysis) 
• Applicable design basis events (e.g., design basis earthquake) 
 
One of the issues in developing a preferred hazard control strategy for a particular hazard or hazardous 
situation is determining the number of layers of prevention and mitigation appropriate for the hazard.  The 
preferred hazard control strategies shall conform to the requirements defined in the Implementing 
Standard for Defense in Depth.  In addition, the following guidance shall be considered in developing 
preferred hazard control strategies. 
 

5.1 Approach for Radiological Release Events 

The general RPP-WTP design approach is to provide two confinement barriers against the release of 
radiological materials.  The process vessels and piping usually form the primary confinement barrier; the 
process cells and associated ventilation system usually form the secondary confinement barrier.  Releases 
from the primary confinement are mitigated by the secondary confinement. 
 
The accident severity levels defined in section 4.3.1 are related to the exposure standards in SRD Safety 
Criterion 2.0-1.  The SRD Safety Criterion 2.0-1 exposure standards are frequency based, so it is possible 
to establish target frequencies for events with a given severity level.  The target frequencies tabulated 
below are consistent with SRD Safety Criterion 2.0-1. 
 

SL Event Target Frequency (yr-1) 
SL-1 <10-6 
SL-2 <10-4 
SL-3 <10-2 
SL-4 <10-1 

 
These target frequencies may be used to guide control strategy development as described below.  In all 
cases, the control strategy development must conform to SRD Safety Criterion 2.0-1. 
 
For SL-1 events: 
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�Systems and components credited for meeting exposure standards shall satisfy the single failure 
criterion and as discussed in the Implementing Standard for Defense in Depth (SRD Volume II, Appendix 
B).  The independence and/or diversity that this requires will assist in meeting the target frequency for 
SL-1 events. 
�The degree of mitigation required depends on the release frequency, that is, on the reliability of the 

preventive SSCs.  For example, assume that the preventive SSCs assure that the frequency of release 
is less than 10-4 per year, but more than 10-6 per year.  This frequency is not acceptable for events that 
have SL-1 level consequences, but is acceptable for events that have SL-2 level consequences.  
Therefore, the control strategy would need to provide enough mitigation to reduce the consequences 
of the release to the levels associated with a SL-2 event, as a minimum.  The combined reliability of 
the preventive SSCs and the SSCs that provide mitigation needs to satisfy the target frequency for a 
SL-1 event.  That is, the probability that the SSCs that provide mitigation will fail should be on the 
order of 10-2, given the release. 

For SL-2 events: 
Application of the single failure criterion (imposing independency and/or diversity) may be required of 
prevention or mitigation controls to meet the target frequency for SL-2 events. 
�The degree of mitigation required depends on the release frequency, that is, on the reliability of the 

preventive SSCs.  For example, assume that the only viable preventive SSCs assure that the frequency 
of release is less than 10-2 per year, but more than 10-4 per year.  This frequency is not acceptable for 
events that have SL-2 level consequences, but is acceptable for events that have SL-3 level 
consequences.  Therefore, the preferred hazard control strategy would need to provide enough 
mitigation to reduce the consequences of the release to the levels associated with a SL-3 event, as a 
minimum.  The combined reliability of the preventive SSCs and the SSCs that provide mitigation 
needs to satisfy the target frequency for a SL-2 event.  That is, the probability that the SSCs that 
provide mitigation will fail should be on the order of 10-2, given the release. 

 
For SL-3 and SL-4 events: 
 
�The mitigation provided by the secondary confinement would be adequate to satisfy SRD Safety 

Criterion 2.0-1.  It would also be adequate to satisfy SRD Safety Criteria 1.0-3 through 1.0-5.  
However, preventive features should be considered consistent with the defense in depth principle. 

�A single preventive SSC may satisfy the frequency goal for SL-3 and SL-4 events. 
�SSCs in control strategies for SL-3 and SL-4 events need not satisfy the single failure criteria in the 

Implementing Standard for Defense in Depth. 
 
An exception to the above guidance on control strategy selection, administrative controls alone may be 
credited as the controls that protect facility workers, when appropriate.  Timely evacuation from the 
vicinity of the hazard is considered to be an administrative control. 
 
5.2 Approach for Direct Radiation Exposure Events 

The general RPP-WTP design approach is to provide one passive physical barrier against exposure to 
direct radiation.  For radiological materials that are contained with the process cells, the cell shield wall 
usually provides this barrier.  For radiological material inventories located out of cells, container shielding 
usually serves as this barrier. 
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The accident severity levels defined in section 4.3.1 and the target frequencies identified in section 5.1 for 
radiological release events also apply to radiation exposure events. 
 
When the preferred control strategy includes active systems and components (such as interlocks), then 
diversity and independence may be required to achieve the target frequency.  Diversity and independence 
are generally not required for passive components to achieve the target frequency. 
 
As was the case for radiological release events discussed in section 5.1, administrative controls alone may 
be credited as the controls that protect facility workers, when appropriate.  Timely evacuation from the 
vicinity of the hazard is considered to be an administrative control. 
 
5.3 Approach for Chemical Events 

The potential consequences of hazardous chemicals shall also be assessed.  The assessment shall consider 
both the inherent hazard of the chemical itself, and the potential for the chemical hazard to initiate or 
exacerbate a radiological hazard. 
 
As many of the chemical hazards of the RPP-WTP are not unique to the facility, the selection of preferred 
hazard control strategies begins with the identification of what has been required and accepted as 
prevention and mitigation features for industrial plants with a similar chemical hazard.  To implement this 
activity the ISM Team documents the types of prevention and mitigation features typically used at 
facilities with similar chemical hazards and comments on the appropriateness of the features for the 
RPP-WTP.  Those that are appropriate for the RPP-WTP are identified as preferred hazard control 
strategies for preventing or mitigating the associated hazardous situation for the RPP-WTP. 
 
If the chemical hazard for the RPP-WTP poses a chemical risk that is unique to the RPP-WTP, additional 
(or augmented) accident prevention and/or mitigation features shall be considered.  Some unique aspects 
of the RPP-WTP that would drive this consideration are: 
 
1 The chemical hazard does not exist in many other facilities such that the database of prevention and 

mitigation features is limited. 
2 The method of physically containing the hazardous chemical at the vitrification plant is different from 

normal industry practice. 
3 The facility worker at the vitrification plant might work closer to the hazard. 
4 The vitrification plant facility workers have less opportunity to isolate themselves from the chemical 

release (e.g., in industry practice the chemical is usually stored outside but for the RPP-WTP it is 
stored inside a building with a difficult egress). 

5 The chemical hazard may lead to a hazardous situation that could adversely impact the ability of the 
operators to maintain the facility in a safe state. 
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6.0 Classification of Structures, Systems, and Components 

Structures, systems, and components that serve as preferred hazard control strategies are classified as 
Important to Safety and further classified into subcategories of Important to Safety in accordance with 
SRD Safety Criterion 1.0-8.  The quality levels assigned to this classification of SSCs and the attributes of 
these quality levels are provided in the Quality Assurance Manual (BNI 2001). 
 
 

7.0 Identification of Standards 

Identification of standards is an iterative activity.  Initially, the set of standards and requirements is 
derived from a general understanding of the hazards and hazardous situations inherent in the work.  As 
the design evolves, the hazard evaluation and the development of the preferred hazard control strategies 
justify tailoring the set of standards to better fit the hazards. 
 
The identification of engineering/design, manufacture/fabrication, and construction standards is 
performed by an ISM Team including work activity experts, hazard assessment experts, hazard control 
experts, as discussed in Sections 3.0 and 4.0, and standards experts.  This ISM Team need not be the same 
team that performed the previous work identification and hazard evaluation activities.  Identification of 
other standards (e.g., quality assurance, conduct of operations, etc.) will be performed by specially 
constituted teams formed by the PMT.  The aim of this activity is to identify a tailored set of standards 
and requirements that will assure adequate safety when implemented. 
 
The process management team shall provide additional technical resources as required to identify the 
standards. 
 
Standards experts shall be drawn from the following RPP-WTP organizations: 
 
• Staff of the Engineering Manager 
• Technical staff of the Area Managers 
• Technical staff of the ES&H Manager 
 
The standards identified are evaluated and tailored for each control strategy based on compliance with 
applicable laws and regulations and conformance with the DOE-stipulated top level standards, plus the 
output of the preceding hazard evaluation and control strategy development steps.  Typical considerations 
include the following: 
 
• The severity level of the hazard 
• The number of independent SSCs that comprise the preferred hazard control strategy 
• The preferred hazard control strategy functions - recognizing that a specific control strategy may have 

multiple functions and serve to control multiple hazards 
• The service (operating) environment (such as temperature and humidity) 
• The applicable design basis events analysis 

�The target reliability required of the preferred hazard control strategy 
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The target frequencies described in Section 5.1 provide a basis for establishing target reliabilities for the 
SSCs that comprise the preferred hazard control strategy.  The combined reliability of the preventive 
SSCs and the SSCs that provide mitigation must be consistent with the target frequency for the 
unmitigated event.  The reliability of the preventive SSCs should be consistent with the release frequency 
used to determine the degree of mitigation provided. 
 
Documentation of the standards and requirements identification process provides justification of the set 
selected and links each preferred hazard control strategy to its associated set of standards.  The 
information generated during standards selection is retained in one or more databases for each preferred 
hazard control strategy: 
 
• Preferred hazard control strategy 
• Service environment 
• Applicable design basis events 
• Applicable standards 
• Performance requirements 
• Testing/calibration requirements 
• In-service inspection requirements 
• Maintenance requirements 
• Quality level 
• Standards justification 
 
This information is structured so it can be linked to the preferred hazard control strategies in the hazard 
evaluation records.  This provides a link from the hazards and hazardous situations through the preferred 
hazard control strategies to the standards.  Not all of this information will be available early in the design.  
For example, it will not be possible to define maintenance and testing requirements until the design is 
mature. 
 
As the standards are tailored, discrepancies with the current version of the SRD may arise.  Such 
discrepancies shall be recorded.  Formal changes to the SRD require approval from DOE. 
 
 

8.0 Confirmation of Standards 

Based on the recommendation of the PMT, the RPP-WTP Project Safety Committee (PSC) Chair requests 
the PSC to confirm the selected set of standards.  The PSC defines a review approach, carries out the 
review, and documents the findings of the review.  Comments by the PSC shall receive formal disposition 
by the Process Management Team. 
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9.0 Formal Documentation 

Following confirmation by the PSC, the results of the standards selection process shall be documented in 
the SRD.  The SRD shall incorporate documentation supporting these results by reference.  The SRD 
shall identify and justify the set of requirements and standards selected to provide adequate protection of 
workers, the public, and the environment. 
 
 

10.0 Recommendation 

The recommended set of standards shall be certified in accordance with project implementing documents.  
When properly implemented, the set of standards: 
 
1) provides adequate safety, 
2) complies with applicable laws and regulations, and 
3) conforms with the Top-Level Safety Standards and Principles. 
 
 

11.0 Maintenance of the SRD 

Consistency of the SRD with current design information, hazards assessment, hazards control, and 
selected standards during the SRD development is ensured by participating with the personnel responsible 
for design and hazards analysis activities in the SRD development process as well as through reviews of 
the SRD, HAR, and design information.  Additionally, for design-related criteria, a review of the Safety 
Criteria against facility design will be conducted to ensure the Safety Criteria are met by the design.  
Figure A-1 depicts this process. 
 
Proposed changes to the SRD are evaluated for impact on safety and compliance with regulations and the 
authorization basis (including hazard and accident analysis).  These changes are then reviewed and 
approved commensurate with the process applied to the original configuration, including regulatory 
approval prior to implementing changes that could be considered as decreasing the level of safety.  The 
essential elements of DOE/RL-96-0004, Process for Establishing a Set of Radiological, Nuclear, and 
Process Safety Standards and Requirements for the RPP Waste Treatment Contractor, as addressed in the 
original development of the SRD, are maintained, including the use of subject matter experts and the use 
of an equivalent level of review and approval of the proposed change. 
 
After issuance of the construction approval, but prior to issuance of the SRD as part of the Operating 
Authorization Request package, the SRD will be controlled through the configuration management 
process.  Additionally, DOE will be notified when the hazard analysis identifies a new situation affecting 
public safety or a significant revision occurs in a law or regulation that affects the design. 
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Figure A-1 SRD Compliance Process 
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12.0 Definitions 

Credible event: Any event with a frequency greater than 10-6 per year, including allowance for 
uncertainties. 
 
Dependent Failures (Modarres 1993): In general, dependent failures are defined as events in which the 
probability of each failure is dependent upon the occurrence of other failures. 
 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 

24590-WTP-ABCN-ESH-02-019, Rev 0, Attachment 2 

Appendix A: Implementing Standard for Safety Standards and Requirements Identification 

A-17 

Important to Safety: Structures, systems, and components that serve to provide reasonable assurance 
that the facility can be operated without undue risk to the health and safety of the workers and the public.  
It encompasses the broad class of facility features addressed (not necessarily explicitly) in the top-level 
radiological, nuclear, and process safety standards and principles that contribute to the safe operation and 
protection of workers and the public during all phases and aspects of facility operations (i.e., normal 
operation as well as accident mitigation). 
 
This definition includes not only those structures, systems, and components that perform safety functions 
and traditionally have been classified as safety class, safety-related, or safety-grade, but also those that 
place frequent demands on or adversely affect the performance of safety functions if they fail or 
malfunction, i.e., support systems, subsystems, or components.  Thus, these latter structures, systems, and 
components would be subject to applicable top-level radiological, nuclear, and process safety standards 
and principles to a degree commensurate with their contribution to risk.  In applying this definition, it is 
recognized that during the early stages of the design effort all significant systems interactions may not be 
identified and only the traditional interpretation of important to safety, i.e., safety-related, may be 
practical.  However, as the design matures and results from risk assessments identify vulnerabilities 
resulting from non-safety-related equipment, additional structures, systems, and components should be 
considered for inclusion within this definition. 
 
Mitigated event: As used in this standard, a mitigated event involves the following sequence: 
 
• An initiating event that could lead to a release from the primary confinement barrier 

• Failure of all elements of the control strategy that would prevent the initiating event from developing 
into a release from the primary confinement barrier 

• Mitigation of the consequences of the release as provided by the control strategy 
 
Mitigated event frequency: The mitigated event frequency is the product of the corresponding release 
frequency and the probability that the elements of the control strategy that mitigate the release will 
function given the release. 
 
Release frequency: The release frequency is the product of the frequency of the initiating event and the 
probability that all elements of the control strategy that would prevent the release fail, given the initiating 
event. 
 
Reliability: The probability that an SSC will perform its safety function when required. 
 
Unmitigated event: As used in this standard, an unmitigated event involves the following sequence: 
 
• An initiating event that could lead to a release from the primary confinement barrier 
• Failure of all elements of the control strategy that would prevent the initiating event from developing 

into a release from the primary confinement barrier 
• Failure of all elements of the control strategy that would mitigate the consequences of the release 
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Unmitigated event frequency: The frequency of an unmitigated event is the corresponding release 
frequency times the probability that all elements of the control strategy that would mitigate the release 
fail, given the release. 
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1.0 Introduction 

The purpose of this Implementing Standard is to consolidate the standards to be applied in the design, 
construction, and operation of the RPP-WTP with respect to defense in depth.  This Implementing 
Standard also provides for tailoring of defense in depth as is appropriate to the nature and severity of the 
hazard and hazardous situations to which it is applied. 
 
Section 2.0 identifies the subordinate standards used in the application of the six defense in depth 
sub-principles of DOE/RL-96-0006 (Ref. 5.4).  These subordinate standards are derived, in part, from 
various available consensus standards.  In cases where no relevant consensus standard exists for a given 
defense in depth sub-principle, this document provides the criteria to be implemented. 
 
Section 3.0 discusses the approach to be used in implementing defense in depth with respect to 
determining an adequate combination of passive barriers and active SSCs that afford protection against a 
postulated initiating event. 
 
Terms used in this Implementing Standard are defined in section 4.0.  These definitions are derived from 
DOE/RL-96-0006 and consensus standards tailored to the work and hazards of the RPP-WTP. 
 
 

2.0 Standards for the Implementation of Defense in Depth Sub-Principles 

The Top Level Principles identify the following sub-principles that must be addressed in order to 
demonstrate compliance with the principle of defense in depth: 
 
• Defense in depth 
• Prevention 
• Control 
• Mitigation 
• Automatic Systems 
• Human Aspects 
 
The following subsections contain the standards on application of the six sub-principles of defense in 
depth from DOE/RL-96-0006.  These standards will be tailored to remove obviously reactor-specific and 
other non-applicable criteria.  In accordance with the DOE/RL-96-0004 (Ref 5.18) process, further 
tailoring will be performed as the design develops. 
 
The following subsections contain excerpts and extracts from several consensus standards.  Where 
necessary to avoid the implication of misquoting, differences in wording from the cited consensus 
standards are identified by presenting added words in italics and by inserting double-brackets where 
words have been removed.  Citation of a portion of a given consensus standard shall not be read to infer 
that other portions of the standard not specifically cited are being invoked. 
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2.1 Defense in Depth 

“To compensate for potential human and mechanical failures, a defense-in-depth strategy should be 
applied to the facility commensurate with the hazards such that assured safety is vested in multiple, 
independent safety provisions, not one of which is to be relied upon excessively to protect the public, the 
workers or the environment.  This strategy should be applied to the design and operation of the facility.”  
(DOE/RL-96-0006, Section 4.1.1.1) 
 
2.1.1 Implementing Standards 

1. DOE O 420.1 (Ref. 5.2), section 4.1.1.2, first three paragraphs only 
2. Implementation Guide for Nonreactor Nuclear Safety Design Criteria and Explosives Safety Criteria 

(Ref. 5.3), section 2.3, except last paragraph 
3. ANSI/ANS-58.9-1981, Single Failure Criteria for Light Water Reactor Safety-Related Fluid Systems 

(Ref. 5.8) 
4. IEEE Std 379-1994, IEEE Standard Application of the Single-Failure Criterion to Nuclear Power 

Generating Station Safety Systems (Ref. 5.9) 
 
2.1.2 Discussion 

The RPP-WTP will be designed with the objective of providing multiple layers of protection to prevent or 
mitigate the unintended release of radioactive materials to the environment.  Defense in depth will 
include: siting; minimization of material at risk; the use of conservative design margins and quality 
assurance; the use of successive physical barriers for protection against the release of radioactivity; the 
provision of multiple means to control critical safety functions (those basic safety functions needed to 
control the processes, maintain them in a safe state, and to confine and mitigate radioactivity associated 
with the potential for accidents with significant radiological impact to the public, facility workers or 
collocated workers); the use of equipment and administrative controls which restrict deviations from 
normal operations and provide for recovery from accidents to achieve a safe condition; means to monitor 
accident releases required for emergency responses; and the provision of emergency preparedness for 
minimizing the effects of an accident (Ref. 5.2). 
 
The defense-in-depth concept is integrated into the RPP-WTP design process.  The application of the 
defense-in-depth concept to the facility design helps identify potential safety features to be included in the 
facility design.  Consideration will be given to prevent or mitigate accident consequences from 
contaminating the environment, even when direct public or facility or collocated worker safety is not an 
issue. 
 
Defense in depth is a safety design concept or strategy that is applied at the beginning and will be 
maintained throughout the facility design process.  This safety design strategy is based on the premise that 
no one layer of protection is completely relied upon to ensure safe operation.  This safety strategy 
provides multiple layers of protection to prevent or mitigate an unintended release of radioactive material 
to the environment. 
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Conceptually, there are three layers of defense in depth. 
 
1. The first layer of defense consists of a well-designed facility with process design to reduce source 

terms, reliable SSCs that are simple to operate and maintain and resistant to degradation, and 
personnel well trained in operations and maintenance and committed to a strong safety culture. 

2. The second layer recognizes that failures of systems and components and human failures cannot be 
entirely eliminated and that protective features (e.g., engineering design features and administrative 
controls) are required.  These features are provided to ensure a return to normal operation or to bring 
the facility to a safe condition in the event of anticipated, but abnormal events.  These features may 
provide automatic system response to such events or may be monitors that alert operators to the 
necessity of taking manual action.  Such response to off-normal conditions can effectively halt the 
progression of events toward an accident. 

3. The final layer of defense consists of conservatively designed important to safety SSCs to prevent or 
mitigate the consequences of accidents that may be caused by errors, malfunctions, or events that 
occur both internal and external to the facility (Ref. 5.3). 

 
Implementing Standards for the following elements of defense in depth described in the nonreactor safety 
Implementation Guide (IG) related to safety design and construction are addressed in the sections of this 
document that are referenced below. 
 
IG Element Discussed in Section 

Siting 2.2.2 

Material at risk 2.2.2 

Conservative design 2.2.2 

Quality assurance 2.6.2 

Physical barriers 2.4.2 

Critical safety functions 2.3.2 

Equipment and administrative controls 2.3.2 and 2.6.1 

Emergency features 2.5.2 
 
When the single failure criterion is implemented, it is done in accordance with ANSI/ANS-58.9 (Ref. 5.8) 
for fluid systems and IEEE Std 379 (Ref. 5.9) for electrical and instrumentation and control systems.  As 
indicated in Table 1, application of the single failure criterion is required of prevention and mitigation 
controls credited for meeting exposure standards for radiological release events of Severity Level 1.  It 
may also be required of SL-2 events to meet the target frequency. 
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The application of the single failure criterion begins with the identification of an initiating event.  
Initiating events are identified in the normal course of applying integrated safety management in 
accordance with DOE/RL-96-0004, as described in the RPP-WTP Implementing Standard for Safety 
Standards and Requirements Identification (i.e., SRD Vol. II, Appendix A).  In evaluating the defense in 
depth of the RPP-WTP, single failures must be postulated in addition to the initiating event (that is the 
initiating event is not the single failure) (Ref. 5.8).  For fluid systems, during the short term, the single 
failure considered may be limited to an active failure.  During the long term, assuming no prior failure 
during the short term, the limiting single failure considered can be either active or passive.  Examples of 
passive failures are valve packing and pump seal leakage. 
 
Tailoring of the application of the single failure criterion to the work and associated hazards is discussed 
in section 3.0. 
 
2.2 Prevention 

“Principal emphasis should be placed on the primary means of achieving safety, which is the prevention 
of accidents, particularly any that could cause an unacceptable release.”  (DOE/RL-96-0006, 
Section 4.1.1.2) 
 
2.2.1 Implementing Standards 

1. DOE O 420.1 (Ref. 5.2), section 4.1.1.2, first three paragraphs only 
2. Implementation Guide for Nonreactor Nuclear Safety Design Criteria and Explosives Safety Criteria 

(Ref. 5.3), section 2.3, except last paragraph 
 
2.2.2 Discussion 

The provision of hazard elimination and protection shall be optimized by measures such as the choice of 
siting, proven conservative design and construction, a robust start-up testing program, operating 
requirements (i.e., clear definition of normal and abnormal operating conditions and maintenance 
activities). 
 

Siting.  The RPP-WTP site location will reduce the need to provide design measures to alleviate 
potentially hazardous conditions or to protect surrounding populations (for example, 
consideration of ground instability, river flooding, and hazards due to nearby industrial 
installations or activities) (Ref. 5.3). 
Material at Risk.  The RPP-WTP and its process design and administrative controls will 
minimize and control inventories of radioactive materials and their forms (Ref. 5.3). 
Conservative Design.  The RPP-WTP design will include conservative margins that allow 
flexibility of operations and maximize the time before requiring corrective actions.  These 
margins will also take into consideration the potential degradation of elements and operational 
errors (Ref. 5.3). 
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The site for the facility has been established by DOE.  Aspects of siting that remain for consideration 
include: 
 
1 the risk that the site presents to the facility in terms of natural phenomena and nearby industry and 

transportation, and 
2 the risk that the facility presents to the nearby environment, collocated workers, and the public. 
 
Defense in depth for protection against NPH events is achieved by: 
 
1 the selection of NPH loadings of SRD Safety Criteria 4.1-3 and 4.1-4 that have a low frequency of 

occurrence in the lifetime of the facility with the most severe events having the lowest frequency of 
occurrence, and 

2 the selection of design, fabrication, and construction standards that provide a significant margin to 
failure should the NPH loading be experienced. 

 
Protection against accidents at nearby industry and transportation locations is addressed by conservative 
analyses of radiological and chemical release, overpressure, and physical impact events related to these 
facilities. 
 
The vitrification project does not have control over the environment or population (collocated worker and 
public) outside the controlled area.  However, all of the sub-principles of defense in depth discussed in 
section 2.0 provide for protection of the environment, collocated worker, and public against the 
uncontrolled release of chemical and radiological materials from the facility. 
 
The design shall address all identified hazards and hazardous situations and pursue methods for their 
prevention.  The preferred means of prevention is to eliminate or reduce the severity of the hazard itself.  
According to the Implementation Guide on nonreactor facility safety, one objective of prevention as an 
element of defense in depth is to apply facility and process design and administrative controls to minimize 
and control inventories of radioactive materials and their forms (that is, minimize the material at risk) 
(Ref. 5.3). 
 
Elimination or reduction of the hazard can be achieved by substituting less hazardous materials in 
processing, limiting the inventory of the material, etc.  The design process must provide evidence through 
documentation that this option was considered and implemented to the maximum extent practicable.  
Where the hazard itself cannot be eliminated or reduced, controls shall be provided to reduce the 
likelihood of the hazard manifesting itself into an accident.  The criterion for acceptability is discussed in 
section 3.0.  Where hazard elimination is not practicable, passive features are to be employed, since they 
are simple and have a high degree of reliability.  Where this is not practicable, active protection will be 
proposed that has a degree of reliability and confidence commensurate with the potential hazard severity. 
 
Conservatism in design is achieved in part by requiring a significant margin between the design limit and 
the ultimate failure point of a SSC.  Conservatism in design is also accomplished by giving preference to 
passive over active components, material selection, keeping systems as simple in their operation and 
maintenance as possible, including provisions for corrosion and erosion, prevention, and the mitigation of 
mis-operation of systems and components (e.g., by the use of interlocks), and redundancy and diversity to 
accommodate system and component failures. 
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2.3 Control 

“Normal operation, including anticipated operational occurrences, maintenance and testing, should be 
controlled so that facility and system variables remain within their operating ranges and the frequency of 
demands placed on structures, systems and components important to safety is small.”  (DOE/RL-96-0006, 
Section 4.1.1.3) 
 
2.3.1 Implementing Standards 

1. DOE O 420.1 (Ref. 5.2), section 4.1.1.2, first three paragraphs only 
2. Implementation Guide for Nonreactor Nuclear Safety Design Criteria and Explosives Safety Criteria 

(Ref. 5.3), section 2.3, except last paragraph 
3. IEEE Std 603-1991, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating 

Stations (Ref. 5.11) 
4. ISA-S84.01-1996, Application of Safety Instrumented Systems for the Process Industries (Ref. 5.13) 
 
2.4 Mitigation 

“The facility should be designed to retain the radioactive material through a conservatively designed 
confinement system for the entire range of events considered in the design basis.  The confinement system 
should protect the workplace and the environment.”  (DOE/RL-96-0006, Section 4.1.1.4) 
 
2.4.1 Implementing Standards 

1. DOE O 420.1 (Ref. 5.2), section 4.1.1.2, first three paragraphs only 
2. Implementation Guide for Nonreactor Nuclear Safety Design Criteria and Explosives Safety Criteria 

(Ref. 5.3), section 2.3, except last paragraph 
3. Safety Requirements Document 
 
2.4.2 Discussion 

Mitigation is implemented to ensure reduction of consequences from potential hazards and hazardous 
situations such that the applicable exposure standards are satisfied.  One method of achieving this element 
of defense in depth is to ensure that suitable confinement of radioactive and hazardous material is 
maintained throughout normal operation and credible accident conditions.  Confinement will be achieved 
by physical barriers and by other SSCs that either assure integrity of the physical barriers or minimize the 
quantity and characteristics of any hazardous material potentially releasable. 
 
DOE Order 420.1, Chg 2, requires: 
 

“All nuclear facilities with uncontained radioactive materials (as opposed to material contained within 
drums, grout and vitrified materials) shall have means to confine them.  Such confinement will act to 
minimize the spread of radioactive materials and the release of radioactive materials in facility 
effluents during normal operations and potential accidents.  For a specific nuclear facility, the number 
and arrangement of confinement barriers and their required characteristics shall be determined on a 
case-by-case basis.  Factors that shall be considered in confinement system design shall include type, 
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quantity, form, and conditions for dispersing the material.  Engineering evaluations, trade-offs, and 
experience shall be used to develop practical designs that achieve confinement system objectives.  
The adequacy of confinement systems to effectively perform the required functions shall be 
documented and accepted through the Safety Analysis Report.”  (Ref. 5.2) 

 
The DOE nonreactor facility safety Implementation Guide defines confinement barriers to include 
primary confinement and secondary confinement.  “Primary confinement provides confinement of 
hazardous material to the vicinity of its processing -- typically by means of piping, tanks, glove boxes, 
encapsulating material, etc., along with any offgas systems that control effluent from the primary 
confinement.  As such, primary confinement addresses the preventive sub-principle of defense in depth, 
as well as mitigation.  Secondary confinement consists of a cell or enclosure surrounding the process 
material or equipment along with any associated ventilation exhaust systems from the enclosed area.”  
(Ref. 5.3) 
 
The RPP-WTP will provide physical barriers to confine radioactive material and thereby prevent 
uncontrolled releases.  In general, multiple physical barriers - i.e., primary and secondary confinement - 
will be provided, especially for the most severe hazards and hazardous situations.  Although RPP-WTP 
buildings will afford a tertiary confinement, as defined in the Implementation Guide, the RPP-WTP 
accident analysis will not take credit for holdup of radioactive materials by the buildings.  The provision 
of multiple physical barriers will be tailored to the work and associated hazards, as discussed in 
Section 3.0. 
 
The DOE nonreactor facility Implementation Guide (IG) suggests several industry consensus codes and 
standards for the design and construction of the SSCs comprising confinement, as follows: structures - IG 
subsection 5.2.1, ventilation systems - subsection 5.2.2.1, and process equipment - subsection 5.2.2.2.  
The specific standards for SSCs that implement mitigation with respect to SSCs comprising confinement 
are contained in the following Safety Criteria from the Safety Requirements Document: 
 
• Structures - SC 4.1-2 
• Ventilation systems - SC 4.4-6 through 4.4-8 
• Process equipment - SC 4.2-1 through 4.2-3 
 
2.5 Automatic Systems 

“Automatic systems should be provided that would place and maintain the facility in a safe state and limit 
the potential spread of radioactive materials when operating conditions exceed predetermined safety 
setpoints.”  (DOE/RL-96-0006, Section 4.1.1.5) 
 
2.5.1 Implementing Standards 

1. IEEE Std 603-1991, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating 
Stations (Ref. 5.11) 

2. ISA-S84.01-1996, Application of Safety Instrumented Systems for the Process Industries (Ref. 5.13) 
3. ANSI/ANS-58.8-1994, Time Response Design Criteria for Safety-Related Operator Actions 

(Ref. 5.7) 
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2.5.2 Discussion 

Automatic systems shall be provided to prevent the facility from entering into or remaining within an 
unsafe regime that may lead to the potential for radioactive or hazardous material release to facility and 
collocated workers, the public, or the environment, except as discussed below.  The definition of the 
boundaries between safe and unsafe regimes will be determined as a result of detailed facility design, 
start-up, and testing activities.  This will allow the derivation of the predetermined setpoints for safe 
facility operations.  Automatic systems will be part of the overall suite of SSCs provided as part of the 
hazard control strategy.  The determination of the need for automatic systems will be assessed as part of 
the determination of the overall hazards control strategy. 
 
IEEE Std 1023-1988 was developed specifically for nuclear power generating stations.  Therefore, this 
subordinate standard will be tailored to the work and hazards of the RPP-WTP as follows.  The formal 
HFE process described in subsection 6.1.1 of IEEE Std 1023-1988 will be applied to the evaluation of 
hazards whose consequences fall into the two highest severity levels - SL-1 and SL-2 (see in SRD 
Volume II, Appendix A, section 4.3.1), with the following clarification: 
 

The project does not plan on constructing a separate plant simulator or physical mockup.  The 
RPP-WTP distributed control system (DCS) - including the main control room panels -- is a 
programmable computer system.  The project envisions having the DCS built, delivered to the site 
and proof-tested with the aid of the facility operators well in advance of plant startup.  Therefore, a 
dynamic simulation capability for personnel training will be provided for SSCs with significant 
human interfaces that involve complex and interactive processes (Ref. IEEE Std 1023-1988 
§§ 6.1.1.12 and 6.1.1.18). 

 
Although the structured HFE program outlined in subsection 6.1.1 of IEEE Std 1023-1988 will not be 
implemented for SL-3 and SL-4 events, the general HFE elements will be considered for all ITS SSCs, as 
committed above. 
 
Similarly, formal consideration of the HFE techniques and methodologies recommended in section 5 of 
IEEE Std 1023-1988 will be undertaken for hazards of severity levels SL-1 and SL-2.  Certain of these 
techniques and methodologies may be utilized in the evaluation of SL-3 and SL-4 events in the context of 
the normal design and hazard assessment and control effort, as part of the integrated safety management 
process. 
 
Quality Assurance Program 

The Safety Requirements Document Safety Criterion 1.0-10 and section 7.3 require the RPP-WTP 
contractor to establish and implement a quality assurance program compliant with 10 CFR 830, 
Subpart A.  This program is being implemented in accordance with the Quality Assurance Manual 
(QAM) (24590-WTP-QAM-QA-01-001). 
 
The QAM applies specifically to work performed on or for the RPP-WTP.  The QAM is in conformance 
with 10 CFR 830, Subpart A (Ref. 5.1) and with the top-level principles stated in DOE/RL-96-0006 
(Ref. 5.4). 
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Administrative Controls 

Administrative controls include features to control process variables to values within normal and safe 
conditions, to monitor equipment status, to alert operating personnel of an approach toward conservative 
process limits, to allow timely detection of failure or malfunction of critical equipment, and to allow for 
the imposition of administrative controls assumed in the hazard analysis, and/or accident analysis 
(Ref. 5.3). 
 
The primary means of implementing defense in depth is through the provision of multiple physical 
barriers that maintain confinement.  The output of the design process, through which hazards and 
hazardous situations are identified, control strategies implemented and standards defined will be a set of 
SSCs that contribute to defense in depth.  SSCs so identified will always be backed up by administrative 
controls such as procedures.  Administrative controls that afford a measure of defense in depth will be 
developed prior to facility operations.  For the purpose of protecting the public and collocated worker, 
administrative controls alone shall not be relied on for the implementation of defense in depth.  
Administrative controls alone may be credited as the controls that protect facility workers, when 
appropriate.  In such cases, defense in depth is provided through other human aspects, such as worker 
qualification and training. 
 
Internal Safety Reviews 

The Safety Requirements Document, Safety Criterion 7.1-3, requires that the RPP-WTP contractor 
establish a safety framework and specifies requirements for the Internal Safety Oversight program 
consistent with Top-Level Principle 4.4.1, “Safety Review Organization”.  BNI has established a 
RPP-WTP Project Safety Committee (PSC) to provide an independent, interdisciplinary evaluation of 
matters related to nuclear, radiological, and process safety. 
 
Operating Limits (Technical Safety Requirements) 

The Safety Requirements Document, Safety Criterion 9.2-1, commits the RPP-WTP contractor to prepare, 
submit for approval, and operate the facility in accordance with Technical Safety Requirements (TSRs).  
SCs 9.2-2 through 9.2-6 provide the safety criteria for the bases and contents, updating, submission for 
regulatory approval, and maintenance of TSRs. 
 
As part of hazard evaluation, the role of the operator in the development of a potential hazard will be 
identified and reliability assessed.  Human factors specialists in the multidisciplinary team will support 
this evaluation.  The results of the assessment will be incorporated into administrative controls such as 
operating procedures and TSRs. 
 
Worker Qualification and Training 

The Safety Requirements Document, section 7.2, commits the RPP-WTP contractor to establish and 
implement a training program.  Consistent with Top-Level Principles 4.3.4.1, “Personnel Training”, 
4.3.4.2, “Training Programs”, and 5.2.4, “Process Safety - Training,” SRD Volume II, section 7 requires 
that the program address: 
 
• continual training - SC 7.2-1, 7.2-3, 7.3-3 
• qualification of personnel - SC 7.3-3 
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• records of training status - SC 7.2-4 
• establishment of written procedures/instructions - SC 7.2-2, 7.2-5 
 
Establishment of a Safety/Quality Program 

The Safety Requirements Document, Safety Criteria 1.0-1, requires the use of a comprehensive safety 
management program consistent with Top-Level Principle 5.1.1, “Process Safety Management”, and 
5.1.2, “Process Safety Objective”.  Safety Criterion 7.1-3 requires a safety framework be established to 
implement this Program consistent with Top-Level Principle 4.1.4.1, “Safety/Quality Culture”. 
 
Establishment of a Quality Program is discussed above under the heading, “Quality Assurance Program”. 
 
 

3.0 Determination of SSCs for the Implementation of Defense in Depth 
The standards for prevention, control, and human aspects in Sections 2.2, 2.3, and 2.6 are primarily 
concerned with defense in depth sub-principles that minimize the potential of hazard initiation.  In 
evaluating accidents that are postulated to occur despite implementation of preventive, control and human 
aspects, the sub-principles of mitigation and automatic systems must be considered. 
 
The Implementing Standard for Safety Standards and Requirements Identification, SRD Volume II, 
Appendix A, describes the process by which hazards and hazardous situations are identified and evaluated 
to determine hazard control strategies.  Use of this SRD Appendix A with this Appendix B Implementing 
Standard ensures that the defense in depth sub-principles are accounted for in the process of determining 
hazard control strategies.  That process will identify SSCs that contribute to defense in depth as part of 
their safety function.  The administrative controls that back up these SSCs will be developed prior to the 
introduction of hazardous materials into the facility. 
 
In addition to the identification of defense in depth SSCs through implementation of SRD Volume II, 
Appendices A and B, the requirement to satisfy the accident risk goals of SRD Safety Criteria 1.0-3 
and 1.0-5 may require the identification of additional accident prevention or mitigation SSCs. 
 
3.1 Radiological Release Events 
Table 1 is the standard for implementing defense in depth by SSCs as part of the preferred hazard control 
strategy; it defines the minimum number of SSCs controls and associated engineering requirements for 
the control of radiological release hazards of a particular severity. 
 
Table 1 will be used in conjunction with the guidance in section 2.0 to ensure that the preferred hazard 
control solution addresses the strategies that protect the public and collocated workers from the 
uncontrolled release of radiological materials; such SSCs will always be backed up by the human aspects 
of defense in depth discussed in Section 2.6. 
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The table lists the number and attributes of the physical barriers, as well as the application of the single 
failure criterion to SSCs that are required to adequately implement defense in depth for a given preferred 
hazard control strategy.  Confirmation of the adequacy of implementation is achieved by meeting the 
numerical guidance stated in the third column.  Consistent with the defense in depth sub-principles in 
section 2.0, the preferred hazard control strategy should emphasize passive SSCs over active SSCs. 
 
Tying the number of physical barriers to the Hhazard’s severityies level and target frequencies are a 
tailored approach that contributes to achieving defense in depth in accordance with the tailored approach 
mandated by RL/REG 98-17, “Regulatory Unit Position on Tailoring for Safety.” 
 
1st Column - SL (Severity Level) 

Determination of hazard severity level is based on an assessment of unmitigated consequences as 
discussed in SRD Volume II, Appendix A, section 4.3.1.  Severity levels are defined as SL-1 to SL-4, 
with SL-1 having the highest consequences. 
 
2nd Column - Control Options for Implementation of Defense in Depth 

A graded approach is reflected in the configuration requirements against specified for each hazard 
severity level.  The requirements are more stringent for defense in depth implementation for hazards of 
greater severity than for those of lesser severity. 
 
Implementation of defense in depth requires that the single failure criterion be applied in a tailored 
fashion.  For SL-1, application of the single failure criterion is mandatory.  The single failure criterion is 
applied to the set of two or more barriers credited for meeting the exposure standards and target 
frequency.  For SL-2, the single failure criterion may be considered; that is, an objective assessment may 
be performed to determine the extent to which the single failure criterion will be incorporated into or be 
satisfied by design.  This assessment includes consideration of the need to provide for protection against 
single failures to achieve the required target frequency.  The results and basis of this assessment shall be 
documented.  Such documentation shall be retrievable and can be in the form of engineering studies, 
meeting minutes, reports, internal memoranda, etc.  The single failure criterion is discussed in 
Section 2.1. 
 
In addition to the single failure criteria in Table 1, diversity may also be implemented in the control 
strategy where hazards assessment reveals a common mode failure concern (see the Implementing 
Standard for Safety Standards and Requirements Identification, SRD Vol. II, Appendix A). 
 
Implementation of defense in depth also requires that the provision of physical barriers be applied in a 
tailored fashion as noted in Table 1.  For SL-1 and SL-2, two or more independent physical barriers are 
required.  For SL-3, at least one physical barrier shall be provided, and two or more independent physical 
barriers shall be considered; that is, an objective assessment must be performed to determine the extent to 
which physical barriers will be incorporated by the design.  The results and basis of this assessment shall 
be documented.  Such documentation shall be retrievable and can be in the form of engineering studies, 
meeting minutes, reports, internal memoranda, etc. 
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The graded approach is also reflected in the degree of confidence required commensurate with the hazard 
severity.  The confidence is based on the standards and other attributes applicable to the particular control 
strategy.  The Implementing Standard for Safety Standards and Requirements Identification describes 
selection of standards and other attributes applicable to control strategies. 
 
3rd Column - Target Frequency (yr-1) 

This column lists the target frequencies for each hazard severity level.  The hazard severity level is a 
measure of the consequence from an unmitigated event - that is, an event in which both SSCs that prevent 
the accident and SSCs that mitigate the accident fail.  After the preferred hazard control strategy has been 
identified, the event frequency - i.e., the product of the frequency of the initiating event and the 
probability that the control strategy will fail given the initiating event - will be conservatively estimated.  
(No credit is taken for administrative controls in calculating the initiating event frequency.)  Verifying 
that the event frequency is less than the target frequency will provide confirmation that the chosen control 
strategy includes sufficient SSCs to adequately implement this aspect of defense in depth (i.e., the 
selection of hazard control strategies) in a graded approach. 
 
The demonstration of having met the target frequencies may be based on either numerical analysis or 
engineering judgment.  When appropriate, administrative controls alone may be credited as the controls 
that protect facility workers.  The hazard assessment and control team shall assess the confidence in the 
frequency so determined, applying greater conservatism where engineering judgment is employed. 
 
Table 1.  Implementation of Defense in Depth by SSCs for Radiological Release. 

Severity 
Level (SL) 

Control Options for Implementation of 
Defense in Depth 1 Target Frequency (yr-1) 

SL-1 Two or more independent physical barriers.  The single failure 
criterion shall be applied to the set of two or more barriers 
credited for meeting exposure standards and target frequency. 

< 10-6 

SL-2 Two or more independent physical barriers.  Application of 
the single failure criterion may be required of prevention or 
mitigation controls to meet the target frequency. 

< 10-4 

SL-3 At least one physical barrier shall be provided.  Two or more 
independent physical barriers shall be considered. 

< 10-2 

SL-4 Physical design features and/or administrative controls per 
10 CFR 835.1001 

< 10-1 

1 Administrative controls alone may be credited as the controls that protect facility workers, when appropriate.  
Timely evacuation from the vicinity of the hazard is considered to be an administrative control. 

Physical barriers are not required for those events that are prevented (i.e., the product of the initiating event 
frequency and the conditional failure probability of the prevention system(s) is < 10-6/yr). 
 
3.2 Direct Radiation Events 

Because of the distances involved, direct radiation is primarily a hazard to the facility worker as opposed 
to the collocated worker or the public.  Direct radiation hazards usually involve: 
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1 accidents that result in a release of radiological material or loss of shielding such that time, distance, 
and/or shielding are adversely affected, or 

2 inadvertent facility worker entry into an area with a high radiation field. 
 
Mitigation of the first type (accidents involving a radiological release) is usually accomplished by the use 
of passive shield walls.  Prevention of the second type (entry into a high radiation field) usually involves 
the use of engineered and administrative controls to prevent the entry into areas with a high radiation 
field. 
 
Implementation of defense in depth by SSC for direct radiation events begins in a manner similar to that 
used for radiological releases; that is, by the the assignment of severity levels based upon unmitigated 
consequences. 
 
Table 2 is the standard for implementing defense in depth by SSCs as part of the preferred hazard control 
strategy related to the prevention and mitigation of direct radiation accidents.  The basic description of the 
first and third columns is the same as that provided in section 3.1 for accidents involving radiological 
releases. 
 
Table 2.  Implementation of Defense in Depth by SSC for Direct Radiation Hazards. 

Severity 
Level (SL) 

Control Options for Implementation of 
Defense in Depth 1 Target Frequency (yr-1) 

SL-1 One passive physical barrier that is not challenged by the 
event; two independent barriers if the first barrier might be 
challenged by the event or is not totally passive. 

< 10-6 

SL-2 One passive physical barrier that is not challenged by the 
event; two independent barriers if the first barrier might be 
challenged by the event or is not totally passive. 

< 10-4 

SL-3 One physical barrier. < 10-2 

SL-4 One physical barrier (physical or administrative) controls.. < 10-1 
1 Administrative controls alone may be credited as the controls that protect facility workers, when appropriate.  

Timely evacuation from the vicinity of the hazard is considered to be an administrative control. 
Physical barriers are not required for those events that are prevented (i.e., the product of the initiating event 
frequency and the conditional failure probability of the prevention system(s) is < 10-6/yr). 
 
The unmitigated event frequency must also be calculated for passive SSCs that might be challenged by 
the event, however, Wwhere passive barriers are provided and the barriers would not be challenged by the 
event (e.g., insignificant pressurization of a cell relative to its inherent strength) it is not necessary to 
estimate probability of failure to determine the unmitigated event frequency.  Where active components 
or systems are included in the control option (e.g., an interlock on a shield door), the unmitigated event 
frequency must be calculated for comparison with the target frequency.  The unmitigated event frequency 
must also be calculated for passive SSCs that might be challenged by the event. 
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3.3 Chemical Release 
The potential consequences of hazardous chemicals shall also be assessed.  The assessment shall consider 
both the inherent hazard of the chemical itself, and the potential for the chemical hazard to initiate or 
exacerbate a radiological hazard. 
 
As many of the chemical hazards of the vitrification facility are not unique to the facility, the selection of 
preferred hazard control strategies includes identification of what has been required and accepted as 
engineered prevention and mitigation features for industrial plants with a similar chemical hazard.  The 
chemical hazard for the vitrification facility is also reviewed to determine if it has a chemical risk that is 
somewhat unique to the facility.  When such a case is identified, consideration is given to additional (or 
augmented) accident prevention and/or mitigation engineered features. 
 
Additional detail on the selection of preferred hazard control strategies for chemical hazards and 
hazardous situations is provided in the SRD Volume II, Appendix A, “Implementing Standard for Safety 
Standards and Requirements Identification”. 
 
 

4.0 Definitions 

Definitions of the following terms were obtained from the referenced consensus standards.  Minor 
wording differences among multiple references are ignored.  In some cases, the definition of a term given 
in the referenced consensus standard has been tailored to the relative risks of the RPP-WTP and its 
anticipated associated hazards.  Other wording differences in the definitions below from the cited 
consensus standards have been made to preserve consistency with terminology in other RPP-WTP safety 
documentation.  Such differences are identified by presenting added words in Italics and by inserting 
double-brackets where words have been removed.  Citation of a definition from a given consensus 
standard shall not be read to infer that other portions of the standard not specifically cited are being 
invoked. 
 
Active component [SSC].  A component in which mechanical movement must occur to accomplish the  
[ ] safety function of the component (Ref. 5.5, 5.6) 
 
Active failure.  A malfunction, excluding passive failures, of a component that relies on mechanical 
movement to complete its intended [ ] safety function upon demand 
 
Examples of active failures include the failure of a valve or check valve to move to its correct position, or 
the failure of a pump, fan, or diesel generator to start. 
 
Spurious action of a powered component originating within its actuation or control system shall be 
regarded as an active failure unless the specific design features or operating restrictions preclude such 
spurious action.  An example is the unintended energization of a powered valve to open or close (Ref. 5.5, 
5.6, 5.8). 
 
Administrative controls.  Provisions relating to organization and management, procedures, record 
keeping, assessment, and reporting necessary to ensure safe operation of the facility. 
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Barrier.  A control (typically part of a control set or strategy) that has the function of maintaining 
confinement or shielding, and that is preventing or mitigating either: (1) the release of radioactive or 
hazardous material to the facility or co-located worker, public, or the environment; or (2) the exposure at 
the facility or co-located worker or the public to sources of direct radiation.  This control can be an SSC 
that provides a physical barrier (e.g. vessel, confinement, shielding, and filtration) or an administrative 
control (e.g., training and procedures), which, that supplements the physical barriers. 
 
Anything used to control, prevent, or impede energy flows.  Common types of barriers include 
equipment, administrative procedures and processes, supervision/management, warning devices, 
knowledge and skills, and physical.  Barriers may be either control or safety (Ref 5.17). 
 
Common cause failure.  Dependent failures that are caused by a condition external to a system or set of 
components that make system or multiple component failures more probable than multiple independent 
failures (Ref. 5.4). 
 
Common mode failure.  Dependent failures caused by susceptibilities inherent in certain systems or 
components that make their failures more probable than multiple independent failures due to those 
components having the same design or design conditions that would result in the same level of 
degradation (Ref. 5.4). 
 
Confinement Barrier.  Physical barrier that prevents or mitigates the release of radioactive or hazardous 
material to the worker, public or the environment.  The DOE nonreactor facility safety Implementation 
Guide identifies three kinds of confinement barriers - primary confinement, secondary confinement, and 
tertiary confinement (Ref. 5.3). 
 
Control strategy.  A set of generally-described provisions (barriers, dilution/dispersal, physical 
limitations on material quantities, administrative material controls, confinement, ventilation of flammable 
gas, etc.) and/or approaches (defense in depth, use of passive features, prevention, mitigation, etc.) which 
are intended to assure adequate control of a specific hazard and associated accidents in the context of the 
work (Ref. 5.4). 
 
Defense in depth.  The fundamental principle underlying the safety technology of the facility centered on 
several levels of protection including successive barriers preventing the release of radioactive materials to 
the workplace or the environment.  Human aspects of defense in depth are considered to protect the 
integrity of the barriers, such as quality assurance, administrative controls, safety reviews, operating 
limits, personnel qualifications and training and safety program.  Design provisions including both those 
for normal facility systems and those for systems important to safety help to: 1) prevent undue challenges 
to the integrity of the physical barriers; 2) prevent failure of a barrier if challenged; 3) where it exists, 
prevent consequential damage to multiple barriers in series; and 4) mitigate the consequences of 
accidents.  Defense in depth helps to assure that two basic safety functions (controlling the process flow 
and confining the radioactive material) are preserved and that radioactive materials do not reach the 
worker, public or the environment (Ref. 5.4). 
 
Dependent Failures (Modarres 1993).  In general, dependent failures are defined as events in which the 
probability of each failure is dependent upon the occurrence of other failures. 
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Design Basis Events.  Postulated events providing bounding conditions for establishing the performance 
requirements of structures, systems and components that are necessary to: 1) ensure the integrity of the 
safety boundaries protecting the worker; 2) place and maintain the facility in a safe state indefinitely; or 
3) prevent or mitigate the event consequences so that the radiological exposures to the general public or 
the workers would not exceed appropriate limits.  The Design Basis Events also establish the performance 
requirements of the structures, systems, and components whose failure under Design Basis Event 
conditions could adversely affect any of the above functions (Ref. 5.4). 
 
Detectable failures.  The following definition is considered to be specific to electrical, instrumentation 
and control systems. 
 

Failures that can be identified through periodic testing or can be revealed by alarm or anomalous 
indication (Ref. 5.9). 

 
Diversity.  Use of different technologies, equipment, or design methods to perform a common function 
with the intent to minimize common cause failures (Ref. 5.13). 
 
Engineered feature.  A structure, system or component that contributes to the safe operation of the 
facility (Ref. 5.14). 
 
Event.  A condition that deviates from normal operation, i.e., an initiating occurrence plus single failure 
or coincident occurrence combination (Ref. 5.5, 5.6). 
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1.0 Project Safety Approach 

The WTP Contractor’s safety approach is implemented with the recognition that the defined work for 
processing and immobilizing Hanford tank waste involves inherent radiological and chemical hazards 
from which hazardous situations may arise.  The WTP Contractor is committed to integrating the 
development of safety criteria and design requirements, the hazard analysis and accident analysis process, 
and the facility design to minimize the risk associated with these hazards and hazardous situations.  The 
WTP Contractor accepts responsibility for the safety of the WTP and for adequate protection of the health 
and safety of the public, worker safety, environmental protection, and compliance with applicable laws 
and regulations. 
 
This chapter of the Integrated Safety Management Plan (ISMP) provides an overview of the WTP design, 
construction, and commissioning (DC&C) Contractor (i.e., Bechtel National, Inc. [BNI]) safety approach 
developed for the River Protection Project – Waste Treatment Plant (WTP).  The elements of this 
approach, through their evolutionary implementation in Part A of the project, form the bases for this 
ISMP.  The ISMP is followed and will be further developed during Part B of the Project for detailed 
design, construction, operation, and deactivation of the facility. 
 
The Project safety approach is summarized in Section 1.1, “Introduction”.  The components of the safety 
approach are described in greater detail in Section 1.2, “Summary”.  The elements of the safety approach 
are described in Section 1.3, “Description of the Integrated Safety Management Plan”. 
 
1.1 Introduction 

The safety management practices outlined in the ISMP have been developed specifically for the Project.  
The development of these management practices was based on the experience of the Project team at other 
nuclear facilities in the areas of design, construction, and operation.  These practices ensure 
implementation of the corporate policy that no activities are more important than the health and safety of 
its workers, contractors, the public, or protection of the environment. 
 
The ISMP documents the process by which laws, regulations, and standards applicable to the nuclear, 
radiological, and process safety aspects of the Project are incorporated into programs for facility design, 
construction, operation, and deactivation to ensure adequate safety of workers and the public and 
protection of the environment.  A further role of the ISMP is to demonstrate how practices are in line with 
the WTP Contractor policies to ensure that the safety culture achieved at other nuclear chemical facilities 
can be successfully sustained through the different phases of the WTP.  At this stage in the project, the 
ISMP is biased towards the design and construction phase, during which most of the processes described 
are developed.  However, the principles of the ISMP for later stages of the facility life through operation 
and deactivation and how the design and construction phase will be integrated into these later stages is 
discussed.  The ISMP also describes how the safety management practices will be followed and further 
developed during Part B of the Project. 
 
Table 1-1 BNFL Team Experience Related to the TWRS-P Project (this table has been 

deleted) 
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To accomplish its roles, the ISMP describes the following: 
 
1) The facility defined work to process and immobilize Hanford Tank waste in a safe manner (ISMP 

Section 1.3.1, “Project Initiation”) 
2) The selection of a safe and proven technology (ISMP Section 3.7, “Proven Engineering Practices”) 
3) The development and use of the SRD (ISMP Section 1.3.3, “Safety Requirements Document”) 

a) To establish the Safety Criteria by which the process hazard analysis (PHA) and accident analysis 
identify features required for worker and public safety 

b) To identify the design requirements that, when implemented, ensure that prevention and 
mitigation controls will perform their specified safety functions 

4) The use of PHA to identify the full range of potential radiological and chemical hazards and 
hazardous situations (ISMP Section 1.3.4, “Process Hazards Analysis”) 

5) The accident analyses performed to identify engineered and administrative controls required for 
worker and public safety (ISMP Section 1.3.6, “Accident Analysis”) 

6) The iteration of the PHA, accident analyses, and design to ensure an adequate level of safety for the 
workers and the public (ISMP Sections 1.3.7, “Acceptable Level of Public Safety” and 1.3.8, 
“Acceptable Level of Worker Safety”) 

7) The development of the technical safety requirements, if required, that are based on: 
a) A process variable, design feature, or operating restriction that is an initial condition (i.e., the 

assumed facility state) for an accident analysis 
b) Structures, systems, and components that must function to maintain compliance with public and 

worker radiological and chemical exposure standards 
8) The development of procedures and training to achieve and maintain the required administrative 

controls (ISMP Sections 1.3.12, “Training” and 1.3.13, “Procedures”) 
9) The development of an emergency preparedness program and implementing procedures (ISMP, 

Section 1.3.18, “Emergency Planning”) 
10) The assignment of design, construction, and operational roles and responsibilities and the use of 

assessments to ensure the necessary attributes of the ISMP are effectively accomplished (ISMP, 
Chapters 10.0, “Assessments”, and 11.0, “Organizational Roles, Responsibilities, and Authorities”) 

 
Chapter 1.0 of the ISMP presents the BNI safety approach.  Chapters 2.0 through 11.0 are formatted to 
correspond to the attributes included in RL/REG-97-07, Guidance for the Review of TWRS Privatization 
Contractor Integrated Safety Management Plan Submittal Package (DOE-RL 1997). 
 
Throughout the ISMP, lists of items are numbered for the convenience of the reviewers in referring to 
individual items.  The numbering is not an indication of the importance or sequence of the items. 
 
Chapter 12.0, “Definitions”, contains the definitions of some of the terms, phrases, or documents that are 
found throughout the ISMP.  When used unmodified in the ISMP, “worker” refers to the facility and 
collocated worker, both individually and collectively. 
 
Within this document, the Safety Requirements Document (SRD) (BNI 2001b and BNI 2001c), Hazard 
Analysis Report (HAR) (BNFL 1997b), Quality Assurance Program (QAP) (BNFL 1997a, BNFL 1998c), 
Quality Assurance Manual (QAM) (BNI 2001), and Initial Safety Analysis Report (ISAR) (BNI 2001d 
and 2001e), are cited using acronyms.  Full reference information for these documents appears in 
Chapter 13.0, “References”. 
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1.2 Summary 

The Project safety approach is implemented with the recognition that the defined work of processing and 
immobilizing Hanford tank waste involves inherent radiological and chemical hazards from which 
hazardous situations may arise.  The Project is integrating the development of Safety Criteria, design 
requirements, the hazard analysis and accident analysis processes, and the facility design to minimize the 
risk associated with these hazards and hazardous situations.  The elements of this approach, through their 
evolutionary implementation in Part A of the Project, form the bases for this ISMP. 
 
The safety approach for the Project is based on applying best industry practices and cost-effective 
processes that come from successful and safe operation in the commercial nuclear environment and the 
chemical process industry.  The purpose of the safety approach is to achieve the following objectives. 
 
1) Ensure an adequate level of safety at the facility for the workers and the public. 
2) Comply with applicable laws and regulations. 
3) Conform to top-level safety standards and principles stipulated by the U.S. Department of Energy 

(DOE-RL 1996b). 
 
A diagram of the Project safety approach is presented in Figure 1-1.  The safety approach begins with the 
definition of the work to be performed and continues with the development of the conceptual process 
flow diagrams (PFD) and other facility design information required to accomplish the defined work.  The 
PFDs and design development give consideration to the types of work to be accomplished, the hazards 
identified for similar facilities, and the methods by which these hazards were previously eliminated or 
controlled for similar facilities.  This conceptual information is used to identify appropriate hazards-based 
standards and initiate the development of the SRD. 
 
The identification of hazards and hazardous situations helps to characterize the hazardous situations as 
those that may require prevention or mitigation.  The identification and characterization of the hazards 
and hazardous situations establish a basis for describing approaches and measures to control the hazards.  
Safety Criteria are then developed that document the set of standards and requirements necessary to 
ensure implementation of the necessary hazard control strategies.  These Safety Criteria are documented 
in the SRD and are based on applicable laws and regulations, the U.S. Department of Energy’s (DOE) 
top-level safety requirements, and best industry practices.  The SRD provides Safety Criteria to the PHA 
by which an initial assessment of the adequacy of the design is made. 
 
As accident prevention and mitigation safety features are identified in the PHA, the resulting facility 
design impacts are fed back to the SRD process, as required, for further development of more detailed 
Safety Criteria and design requirements to ensure all safety features provide their specified safety 
functions. 
 
As the PHA, PFDs, and facility design mature, accident analyses are performed to confirm judgements 
made during the PHA and to further characterize the accident scenarios to demonstrate compliance with 
radiological and chemical exposure standards for accidents.  Additional protection for workers is 
identified by the PHA, the accident analyses, and the application, as appropriate, of Process Safety 
Management (PSM) required by 29 CFR 1910.110. 
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Figure 1-1 Project Safety Approach 
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Significant features of the Project safety approach are described as follows. 
 
1) The approach continually integrates hazard identification, SRD development, design development, 

and accident analysis throughout the facility design, construction, operation, and deactivation phases. 
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2) The approach uses the best industry practices that include PHA, a rigorous design process based on a 
set of credible accidents and a defense-in-depth philosophy, and verification of the level of facility 
safety through accident analysis and validation of requirements implementation. 

3) The PHA identifies and evaluates the significance of potentially hazardous situations.  For each 
identified event, a defense-in-depth approach applies a level of protection in terms of engineered 
features and administrative controls that is commensurate with the severity of the unmitigated event.  
The hazards evaluation techniques satisfy the requirements of a hazards analysis process established 
by the American Institute of Chemical Engineers (AIChE 1992). 

4) A conservative approach to accident consequence analysis is used in terms of input assumptions, 
boundary conditions, and modeling techniques.  As the process and facility design mature, the 
modeling is refined to eliminate unnecessary conservatism.  This strategy is consistent with 
risk-based approaches that allow the use of uncertainty analysis to better identify the impact of 
assumptions and state of knowledge on results from the safety analyses. 

5) The safety approach documents how the identification of the engineered and administrative controls 
credited for public and worker safety and facility Safety Criteria is accomplished. 

 
This approach to safety analysis is similar to that described in draft NUREG 1513, Integrated Safety 
Analysis Guidance Document, (NRC 1994) published by the U.S. Nuclear Regulatory Commission 
(NRC). 
 
1.3 Description of the Integrated Safety Management Plan 

Each of the elements of the safety approach are described in detail in the following sections. 
 
1.3.1 Project Initiation 

The Project safety approach began with a discussion to aid in understanding of the work to be 
accomplished and the development of the conceptual design of the processes and facility to accomplish 
this work.  The development of the conceptual design considered the work to be performed, hazards and 
hazardous situations identified for similar facilities, and the methods to eliminate or control these hazards 
and hazardous situations.  Early in the development of the conceptual design, hazards identification and 
evaluation techniques appropriate for the preliminary nature of the process and facility design were 
selected and applied. 
 
1.3.2 Laws/Regulations/Top-Level Safety Requirements/Best Industry Practices 

Top-Level Radiological, Nuclear, and Process Safety Standards and Principles for TWRS Privatization 
Contractors, DOE/RL-96-0006 (DOE-RL 1996b) provides a set of top-level radiological, nuclear, and 
process safety standards and principles prescribed by DOE for accomplishing the required level of safety 
for the WTP.  This document is used as one resource for the development of the SRD.  Included in 
DOE/RL-96-0006 are radiological exposure and risk standards for evaluation of normal and offnormal 
events.  Additional resources for the identification of standards were derived from the U.S. and United 
Kingdom (UK) commercial nuclear and chemical industries.  The identification of the remaining 
requirements is described in the following section. 
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1.3.3 Safety Requirements 

The SRD defines the Safety Criteria and the design requirements (implementing codes and standards) 
necessary to protect the public and workers from radiological, nuclear, and process hazards and hazardous 
situations.  The Safety Criteria and codes and standards of the SRD are applied to the WTP.  The SRD, as 
well as the ISMP, applies to Project contractors.  By application of the SRD and ISMP to all Project 
activities, a consistent project-wide approach is applied to Environmental, Safety, and Health (ES&H) 
matters.  The hazards and hazardous situations at the facility will change significantly throughout the 
construction, operation, and deactivation phases of the Project.  The SRD was developed by an iterative 
process that will continue as the design matures through the construction, commissioning, operation, and 
deactivation of the facility.  The development involved identifying the work to be performed, identifying 
hazards and hazardous situations of the facility operation by the PHA and accident analyses, reviewing of 
pertinent regulations and industry practices, and identifying engineered and administrative controls. 
 
Once the work activity was identified for the Project and the hazards associated with this work 
determined, the Safety Criteria were defined by the requirements necessary to ensure protection of the 
public and workers from radiological, nuclear, and process hazards.  The Safety Criteria are based on the 
following: 
 
1) Mandated regulatory requirements (statutory and contractual; including those identified as top-level 

safety requirements [standards and principles]) and equivalent requirements 
2) Requirements and guidance documents deemed relevant to waste management facilities such as this 

Project 
3) Best industry practices from the government, commercial nuclear, and chemical industries 
 
The engineered and administrative controls necessary to eliminate and control hazards and hazardous 
situations are established via the PHA, the accident analysis, and the necessary level of protection 
required to satisfy the SRD Safety Criteria.  Once the controls are selected, the SRD identifies the 
implementing codes and standards necessary to ensure that engineered and administrative controls are 
properly designed, implemented, and maintained.  The requirements, guidance documents, and practices 
are incorporated into the SRD, tailored toward applicability to WTP operations, the control of hazards, 
and the adequacy to protect public and worker health and safety.  These codes and standards are used by 
the appropriate organizations to ensure that the design, construction, testing, and maintenance of 
Important-to-Safety SSCs are such that they can perform their specified public and worker safety 
functions when required.  Additional detail on the SRD and definition of Important-to-Safety is provided 
in ISMP Section 4.1, “Safety Management Processes” and Section 1.3.10, “Classification of Structures, 
Systems, and Components”. 
 
1.3.4 Process Hazards Analysis 

The PHA process is a systematic team-based approach used to identify and analyze the significance of 
potentially hazardous situations associated with the operation and maintenance of the WTP.  Other 
hazardous situations unique to the deactivation phase will be identified near the end of waste processing 
operations.  The PHA process includes preliminary hazard analysis and Hazard and Operability (HAZOP) 
Analysis.  The process is enhanced by the experience gained by the Project team from similar analyses 
performed at similar facilities.  The PHA is performed to ensure the facility is designed to provide 
accident prevention and mitigation controls as required to meet safety criteria established for the 
protection of the public and workers.  The PHA team includes members experienced in the engineering 
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design and operation of the chemical process being evaluated and at least one member knowledgeable in 
the specific PHA methodology being used.  The results of the PHA are also strengthened by the use of the 
operational and maintenance experience of the team members to compliment the design process.  
Specifically, the goals of PHA are to 
 
1) Identify hazards and potential hazardous situations associated with a process or activity 
2) Identify features in the design or operation of the facility that could lead to accidents 
3) Assist designers in identifying the need for design features to eliminate or control hazards and 

hazardous situations 
4) Identify principal operability concerns to assist designers in eliminating or minimizing the associated 

risk 
 
The focus of the analysis is on process safety issues, such as the acute effects of unplanned radiological 
and chemical releases on the public or workers.  The PHA supplements the more traditional industrial 
health and safety activities that consider, for example, protection against slips or falls, use of personal 
protective equipment, and monitoring for employee exposures.  Additional detail on the PHA is provided 
in ISMP Section 5.5, “Process Hazards Analysis”. 
 
1.3.5 Facility Design/Development Activities and Safety Features Identification 

The PHA and the accident analyses identify the need for accident prevention and mitigation controls to 
satisfy the SRD Safety Criteria.  There will be differences between the prevention and mitigation 
techniques needed during facility operation and those needed during the deactivation process.  Both sets 
of needs are communicated to the design groups for the selection of the most effective and efficient means 
of achieving the required controls.  In the selection of required controls, preference is given to accident 
prevention over mitigation and engineered features over administrative controls.  Preference is also given 
to passive engineered features over active engineered features (ISMP Section 3.7, “Proven Engineering 
Practices”).  Reliance on human intervention would be used only when reliance on other means of 
eliminating or mitigating the hazardous situation cannot be used.  The features identified are maintained 
or changed, as needed, as the facility moves from operation to deactivation.  Control of the features is 
discussed in more detail in ISMP Section 3.5, “Quality Assurance Program (QAP)”, Section 1.3.16, 
“Configuration Management”, and Section 5.3, “Configuration Management”. 
 
1.3.6 Accident Analysis 

During the design phase, the set of potential accidents identified by the PHA is carried forward to the 
accident analysis to identify the need for prevention and mitigation controls required during operation or 
for deactivation to satisfy the SRD Safety Criteria.  The Project team experience with accident analyses 
for similar facilities is particularly valuable in developing the models for the accident scenarios to be 
analyzed.  Well-established methods that include factors such as the material at risk and the rate and 
duration of the release of hazardous material are used in the determinations of the source terms (NRC 
1988; DOE 1994). 
 
Evaluating potential accidents involves the following tasks: 
 
1) Separating the lower-risk accidents adequately addressed by the PHA from the higher-risk accidents 

that warrant quantitative analysis to confirm risk acceptance guidelines are satisfied 



River Protection Project – Waste Treatment Plant 
Integrated Safety Management Plan 

24590-WTP-ABCN-ESH-02-019, Rev 0, Attachment 3 

1.0 Project Safety Approach 

 1-8  

2) Grouping the accidents based on considerations such as the location of the accident, the phenomena 
involved, the accident type, and the nature of the hazardous material at risk 

3) Calculating the radionuclide or chemical release from the facility and the impact of the release on the 
facility operators whose actions are credited to maintain the public and workers radiological and 
chemical exposures within defined standards 

 
1.3.7 Acceptable Level of Public Safety 

During the facility design evolution, a consequence analysis is performed for each accident involving a 
radionuclide or chemical release.  For those accidents that involve a radionuclide release, the calculated 
exposures are compared to the radiological exposure standards of Table 1-2 to determine the need for 
accident prevention or mitigation features credited for public safety.  For chemical release, the projected 
exposure is compared to the standards of SRD Safety Criterion 2.0-2.  If the radiological or chemical 
release standards are not satisfied, the need for engineered or administrative controls to prevent or limit 
the release is addressed.  These features are designed and maintained to the highest applicable standards 
to ensure their functional performance in the prevention or mitigation of accidents.  Features credited for 
satisfying the public radiological exposure standards of Table 1-2 and chemical release exposure 
standards of SRD Safety Criterion 2.0-2 are classified as Safety Design Class (which is a subset of 
Important-to-Safety as discussed in Section 1.3.10, “Classification of Structures, Systems, and 
Components).  The location of the public (i.e., offsite receptor) for the purpose of establishing compliance 
with Table 1-2 and the chemical release standard, is established at the most limiting exposure location 
along the near exposure bank of the Columbia River, Highway 240, and a southern boundary as shown in 
Figure 1-2.  If credit is taken for operator action to satisfy the public radiological exposure standards of 
Table 1-2, adequate radiation protection is provided to permit access and occupancy of the control room 
or other control locations under accident conditions without personnel receiving radiation doses in excess 
of 5 rem total effective dose equivalent (TEDE), 30 rem thyroid, and 30 rem beta skin for the duration of 
the accident.  In the event operator action is not required, other than immediate actions required to place 
the facility operation into a safe state, then the worker exposure standards of Table 1-2 apply.  If credit is 
taken for operator action to satisfy public chemical exposure to the standards specified in SRD Safety 
Criterion 2.0-2, provisions are made so that the operator exposure does not exceed the standard specified 
in SRD Safety Criterion 4.3-7. 
 
Table 1-2 Radiological Exposure Standards Above Normal Background 

Description 

Estimated 
Frequency of 
Occurrence 
f (yr-1) 

General 
Guidelines Worker 

Collocated 
Worker Public 

Normal Events: 

Events that occur regularly 
in the course of facility 
operation (e.g., normal 
facility operations); 
including routine and 
preventative maintenance 
activities. 

>0.1 Normal modes of 
operating facility 
systems should 
provide adequate 
protection of 
health and 
safety. 

5 rem/yr 

50 rem/yr any organ, skin, or 
extremity 

15 rem/yr lens of eye 

1.0 rem/yr ALARA 
design objective per 10 CFR 
835.1002(b) (1)  

5 rem/yr 

1.0 rem/yr 
ALARA design 

objective per 
10 CFR 
835.1002(b) (1) 

10 mrem/yr (airborne 
pathway) 

100 mrem/yr 
(all sources) 

100 mrem/yr 
(public in the 
controlled area) 

25 mrem/yr 
(radioactive waste) 
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Table 1-2 Radiological Exposure Standards Above Normal Background 

Description 

Estimated 
Frequency of 
Occurrence 
f (yr-1) 

General 
Guidelines Worker 

Collocated 
Worker Public 

Anticipated Events: 

Events of moderate 
frequency that may 
occur once or more during 
the life of a facility (e.g., 
minor incidents 
and upsets). 

10-2<f10-1 The facility 
should be 
capable of 
returning to 
operation 
without 
extensive 
corrective action 
or repair. 

5 rem/event (2, 3) 

1.0 rem/event design action 
threshold (4) 

5 rem/event (2, 3) 

1.0 rem/event 
design action 
threshold (4) 

100 mrem/event (3) 

Unlikely Events: 

Events that are not 
expected, but may occur 
during the lifetime of a 
facility (e.g., more 
severe incidents). 

10-4<f10-2 The facility 
should be 
capable of re-
turning to 
operation 
following poten-
tially extensive 
corrective action 
or repair, as 
necessary. 

25 rem/event (2, 3) 25 rem/event (2, 
3) 

5 rem/event (3) 

Extremely Unlikely 
Events: 

Events that are not 
expected to occur during 
the life of the facility but 
are postulated because 
their consequences would 
include the potential for 
the release of significant 
amounts of radioactive 
material. 

10-6<f10-4 Facility 
damage may 
preclude 
returning to 
operation. 

25 rem/event (2, 3) 25 rem/event 
(2, 3) 

25 rem/event 

5 rem/event target (3) 

300 rem/event to 
thyroid 

Location of Receptor Within the Controlled Area 
Boundary 

The most limiting 
location at or 
beyond the 
Controlled Area 
Boundary 

The most limiting 
location along the near 
river bank/Hwy 240/ 
southern boundary 

(1) In addition to meeting the listed design objective of 10 CFR 835.1002(b), the inhalation of radioactive material by workers and collocated workers 
under normal conditions is kept ALARA through the control of airborne radioactivity as described in 10 CFR 835.1002(c). 

(2) In addition to meeting the listed worker and collocated worker exposure standards for accidents, the Worker Accident Risk Goal is satisfied 
through the calculation of the risk from accidents with accident prevention and mitigation features added as necessary to meet the goal. 

(3) In addition to meeting the listed exposure standards for accidents, the Project approach to accident mitigation is to evaluate accident consequences 
to ensure that the calculated exposures are far enough below standards to account for uncertainties in the analysis and to provide for sufficient 
design margin and operational flexibility. 

(4) When a calculated accident exposure exceeds this threshold, appropriate actions are taken.  These include carrying out a less bounding (i.e., more 
realistic) evaluation to show that the accident consequences will be below the threshold or evaluating additional safeguards for cost effectiveness 
and/or feasibility.  This threshold is not a limit; it does not require the implementation of additional preventative or mitigative features if they are 
not both cost effective and feasible. 

 
 
A conservative approach is applied to accident consequence analysis in terms of input assumptions, 
boundary conditions, modeling techniques, and compliance with public radiological and chemical release 
standards.  As the process and facility design mature, the analysis is refined to eliminate unnecessary 
conservatism that may have been applied solely to cover uncertainties in design.  This strategy is 
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consistent with a risk-based approach that allows the use of uncertainty analysis to better identify the 
impact of the assumptions and state of knowledge on results from the safety analysis. 
 
Figure 1-2 Location of Public Receptor 
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1.3.8 Acceptable Level of Worker Safety 

Radiological exposure standards applied to the facility worker and collocated worker are provided in 
Table 1-2.  The location of the workers is shown in Figure 1-3.  A 5 rem/event standard is applied to the 
workers for anticipated events, and a 25 rem/event exposure standard is applied to workers for unlikely 
and extremely unlikely events.  The 25 rem/event standard corresponds to the once-in-a-lifetime accident 
or emergency exposure for radiation workers which, by recommendation of the National Committee on 
Radiation Protection (NCRP 1963), may be disregarded in the determination of their radiation exposure 
status.  In addition, an exposure of 25 rem/event corresponds to a conditional probability of fatality of 
about 2 x 10-2.  For unlikely events (defined in Table 1-2 as having a maximum occurrence frequency of 
10-2/yr), this equates to a maximum increase in worker lifetime risk of premature death of about 2 x 
10-4/yr, which is less than the average of the accidental death risk for workers in some of the safest 
industries, such as retail and wholesale trade, manufacturing, and service (EPA 1991). 
 
Compliance with the 25 rem/event worker standard is established using qualitative methods of the PHA 
supported, where necessary, by numerical analyses that may include the development of event trees and 
fault trees or the performance of consequence analyses.  From this process, preventative and mitigative 
engineered and administrative controls to be added to the design are identified. 
 
The 25 rem/event worker standard for unlikely or extremely unlikely events applies to events 
with frequencies less than 10-2/yr.  For those frequencies, the PHA assigns serious and major hazardous 
situations as either undesirable, acceptable with controls, or acceptable.  For a hazardous situation to be 
acceptable, the situation must have consequences less than 25 rem.  Where there is uncertainty concerning 
the appropriate hazard category to be assigned, the hazard is binned to the higher category to ensure that 
the accident analysis remains conservative. 
 
For those accidents that involve a radionuclide release, the calculated exposures are compared to the 
radiological exposure standards of Table 1-2 to determine the need for accident prevention or mitigation 
features credited for worker safety.  For chemical release, the projected exposure is compared to the 
standards in ERPG-2.  If the analysis of radiological or chemical exposures do not confirm the adequacy 
safety, the need for engineered or administrative controls to prevent or limit the release is addressed.  
These features are designed and maintained to the highest applicable standards to ensure their functional 
performance in the prevention or mitigation of accidents.  Features credited for satisfying the radiological 
exposure standards of Table 1-2 and chemical release exposure standards of ERPG-2 (AIHA 1988) are 
classified as Safety Design Class. 
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Figure 1-3 Location of Facility and Collocated Workers 
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The worker accident risk goal is stated in DOE/RL-96-0006 as, “The risk, to workers in the vicinity of the 
Contractor’s facility, of fatality from radiological exposure that might result from an accident should not 
be a significant contribution to the overall occupation risk of fatality to workers” (DOE-RL 1996b, 
Section 3.1.3).  This goal is satisfied by calculating the risk of facility operation to the workers at the 
WTP.  This is a best-estimate analysis based on realistic input and modeling assumptions.  In performing 
this analysis, all SSCs capable of preventing or mitigating the event are considered.  The evaluation of the 
availability and reliability of the SSCs include factors such as failures to start and failures to operate, as 
well as unavailability resulting from maintenance activities.  Accident prevention and mitigation controls 
are added to the design as necessary to satisfy the worker accident risk goal. 
 
If credit is taken for operator action to satisfy the worker radiological exposure standards of Table 1-2, 
adequate radiation protection is provided to permit access and occupancy of the control room or other 
control locations under accident conditions without personnel receiving radiation exposures in excess of 
5 rem total effective dose equivalent (TEDE), 30 rem thyroid, and 30 rem beta skin for the duration of the 
accident.  In the event operator action is not required, other than immediate actions required to place the 
facility operation into a safe state, then the worker exposure standards of Table 1-2 apply.  If credit is 
taken for operator action to satisfy worker chemical exposure to the standard specified in SRD Safety 
Criterion 2.0-2, provisions are made so that the operator exposure does not exceed the standard specified 
in SRD Safety Criterion 4.3-7. 
 
Additional details on the radiological exposure standards applied to the public and workers are provided 
in Appendix D of 24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II, which 
also provides information on the basis for the assumed location of the receptors. 
 
1.3.9 Quality Assurance Program 

The quality assurance program (QAP) is an important tool in achieving the goal of the safe operation of 
the WTP.  The QAP defines the organizational structure, functional responsibilities, levels of authority, 
and interfaces for those managing, performing, and assessing the work to be performed.  The Project 
developed its quality assurance program (QAP) in compliance with the requirements of 10 CFR 830.120, 
“Quality Assurance Requirements”, so the integration of the QAP for the TWRS-P Project began during 
the initial phases of the project.  The QAP document for Part A has been submitted to and approved by 
the U.S. Department of Energy (DOE) (Sheridan 1997).  The QAP document for Part B activities has 
been submitted to DOE; this version (BNFL 1998c) has been approved by the DOE Regulatory Unit 
(Gibbs 2000).  BNI revised the BNFL/CHG QAP document into a Quality Assurance Manual (QAM).  
This QAM (BNI 2001) superceded the CHG QAP document (i.e., BNFL-5193-ISP-01, Revision 8) in its 
entirety. 
 
As a result of early development of the QAP, the PHA, SRD, and HAR were developed in accordance 
with the requirements in the QAP.  The application of the requirements of the QAP continues during 
design, procurement, construction, commissioning, inspections, operations, maintenance, modifications, 
and deactivation of the facility.  Administrative processes such as training, procedure development, and 
configuration management are subject to the requirements of the QAP.  The QAP is used by the Project 
team to ensure that all aspects of the integrated safety approach have been implemented for the Project. 
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The WTP Project QAP document (i.e., BNFL-5193-QAP-01, Revision 8) was restructured to reflect BNI 
QA program policy, as well as use of NQA-1-1989 (ASME 1989), QARD (DOE 2000), and DOE 
O 414.1A (DOE 1999), as issued in a Quality Assurance Manual (BNI 2001).  This QAM serves as the 
Authorization Basis document for implementation of the Project QA program.  The QAP requires 
periodic assessments of activities, both by management and by knowledgeable, independent personnel, as 
described in QAM section 18.  The conduct of audits to objectively evaluate the effectiveness and proper 
implementation of the QAM for activities affecting quality of SSCs and surveillances of specific project 
activities (e.g., process controls, preparation of safety documentation, configuration and document 
control, and records management) to supplement the compliance audit program are also described in the 
QAM.  The QAM also describes the process of qualifying personnel who perform assessments, audits, 
and surveillances, as well as documentation of results and review by management. 
 
Performance monitoring is used to verify that the necessary programs, plans, and procedures are 
functioning to ensure that activities are maintained in compliance with the applicable requirements.  The 
findings of performance monitoring are used to determine if changes are needed to ensure that the high 
standards of performance expected are achieved. 
 
The QAP ensures that identified corrective actions are implemented and any follow-up actions, such as 
the performance of a re-audit of a deficient condition, are conducted. 
 
Different aspects of the implementation of the QAP are discussed in the following parts of the ISMP: 
 
1) Chapter 2.0 “Compliance with Laws and Regulations” 
2) Section 3.5 “Quality Assurance Program” 
3) Section 5.4 “Compliance Audits” 
4) Chapter 10.0 “Assessments” 
 
1.3.10 Classification of Structures, Systems, and Components 

The design classification process used on the Project provides a consistent, project-wide approach for the 
classification of the WTP SSCs based on their importance to controlling normal releases and accident 
prevention and mitigation.  This approach ensures that SSCs are designed, constructed, fabricated, 
installed, tested, operated, and maintained to quality standards commensurate with the importance of the 
functions that need to be performed.  As the facility moves to deactivation, and the safety functions 
change, the classification of SSCs will be revised as necessary. 
 
The design classification system provides assurance to DOE that the defined safety functions of SSCs will 
perform as intended. 
 
In this system, SSCs are designated as Important-to-Safety in accordance with the definition of this term 
as provided in Top-Level Radiological, Nuclear, and Process Safety Standards and Principles for TWRS 
Privatization Contractors (DOE-RL 1996b). 
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SSCs defined as Important-to-Safety for the WTP include the following. 
 
1) SSCs needed to prevent or mitigate accidents that could exceed public or worker radiological and 

chemical exposure standards of Table 1-2 and SSCs needed to prevent criticality.  This set of SSCs 
includes both the front line and support systems needed to meet these exposure standards or to 
prevent criticality.  This set of Important-to-Safety SSCs are designated as Safety Design Class. 

2) SSCs needed to achieve compliance with the radiological or chemical exposure standards for the 
public and workers during normal operation; and SSCs that place frequent demands on, or adversely 
affect the function of, Safety Design Class SSCs if they fail or malfunction.  This set of 
Important-to-Safety SSCs are designated as Safety Design Significant. 

 
The processes for identifying the SSCs for each of the two groups of SSCs Important-to-Safety and the 
requirements assigned to each of the two groups are discussed below. 
 
Safety Design Class SSCs typically are identified by the results of accident analyses that show the 
potential for exposure standards to be exceeded.  However, additional items also are designated Safety 
Design Class independent of a specific accident analysis.  These are items that protect the facility worker 
from potentially serious events.  Typically, these events are deemed to present a challenge to the facility 
worker severe enough that mitigation is prudent, without the need to perform a specific consequence 
analysis.  These latter items are identified by the results of the HAR. 
 
Safety Design Significant SSCs are identified in several ways including: (1) SSCs identified as significant 
contributors to safety by the risk analyses that confirm the facility accident risk goals are met (this is one 
way to identify SSCs that place frequent demands on, or adversely affect the function of, Safety Design 
Class SSCs if they fail or malfunction), (2) SSCs that are needed to ensure that standards for normal 
operation are not exceeded (e.g., bulk shield walls or radiation monitors), (3) SSCs selected based on the 
dictates of nuclear and chemical facility experience and prudent engineering practices, and (4) SSCs 
whose failure could prevent Safety Design Class SSCs from performing their safety function (e.g., 
Seismic II/I items). 
 
SSCs identified in ISAR Section 4.8, “Controls for Prevention and Mitigation of Accidents” as Design 
Class I and II are Safety Design Class SSCs.  SSCs provided to protect the health and safety of the public 
and collocated workers usually are considered to also provide adequate protection of the environment.  As 
stated in ISAR Section 4.8, “The selection of engineered and administrative controls is based on the 
conceptual design of the facility.  Additional or different features may be identified during Part B”.  The 
more complete group of Important-to-Safety SSCs will be identified in Part B and provided in the 
Preliminary Safety Analysis Report (PSAR) as part of the Construction Authorization Request.  The 
PSAR and the Final Safety Analysis Report also will describe SSCs that are not designated as 
Important-to-Safety.  The descriptions of these SSCs will note that they are not classified as 
Important-to-Safety. 
 
When a SSC is designated as Safety Design Class it has the following attributes: 
 
1) Quality Level 1 (QL-1) is applied to the SSC.  The QAP describes the requirements associated with 

QL-1. 
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2) For an active system or component, the safety function is preserved by application of 
defense-in-depth such that failure of the system or component will not result in exceeding a public or 
worker accident exposure standard.  For a mitigating feature, this means that, given that the accident 
has occurred, the consequence of the accident will not result in exceeding a public or worker 
exposure standard.  For a preventative feature, this means that the failure of the system or component 
will not allow the accident to occur and progress such that a public or worker accident exposure 
standard is exceeded.  This requirement may be achieved by designing the Safety Design Class 
system or component to withstand a single active failure or by designating two separate and 
independent systems or components as Safety Design Class. 

3) The SSC is designed to withstand the effects of natural phenomena such that it can perform any safety 
functions required as a result of a natural phenomena event.  For example, if an earthquake can 
produce exposures to the public or workers in excess of standards, the Safety Design Class SSC that 
prevents or mitigates the exposures would be designed to be DBE-resistant and designated as Seismic 
Category I for radiological hazards (or Seismic Category III for chemical hazards and SDC SSCs 
when it is solely to prevent facility workers from exceeding radiation exposure standards).  However, 
DBE-resistance is not applied automatically to Safety Design Class SSCs.  It is applied only when the 
earthquake is the initiating event, or when the earthquake could cause the initiating event.  A Safety 
Design Class SSC that does not have a DBE mitigating function is designated as Seismic Category 
III. 
This natural phenomenon hazard (NPH) design philosophy is used for all severe natural phenomena 
events (i.e., earthquake, flood, high wind).  Therefore, if a Safety Design Class SSC is needed for 
meeting public or worker exposure standards for a given NPH event, the NPH loads associated with 
that event are taken from SRD Volume II, Table 4-1, “Natural Phenomena Design Loads for 
Important-to-Safety SSCs with NPH Safety Functions”.  All other NPH loads for the Safety Design 
Class SSC may be taken from SRD Volume II, Table 4-2, “Natural Phenomena Design Loads for 
SSCs without NPH Safety Functions” in lieu of SRD Table 4-1. 

4) General design requirements are applied as identified in Section 4.0 of the SRD for Safety Design 
Class SSCs.  See SRD Safety Criterion 4.1-5 as an example. 

5) Specific design requirements based on the type of component are applied as invoked in SRD 
Chapter 4.0.  For example, SRD Safety Criterion 4.4-5 provides requirements associated with Safety 
Design Class air treatment systems. 

6) Other design requirements may be applied based on the specific safety function to be performed by 
the Safety Design Class SSC.  This specific safety function is determined from the accident analysis 
that identified the need for prevention or mitigation by Safety Design Class SSCs. 

7) Operational requirements (e.g., periodic testing and preventative maintenance) are applied to Safety 
Design Class SSCs through the application of Technical Safety Requirements (discussed in ISMP 
Section 4.2.3.4 “Technical Safety Requirements”). 

 
When a SSC is classified as Safety Design Significant it is has the following attributes. 
 
1) Quality Level 2 (QL-2) is applied to the SSC.  The QAP describes the requirements associated with 

QL-2. 
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2) The SSC is designed to withstand the effects of natural phenomena such that it can perform its 
safety functions required as a result of a natural phenomena event.  If an earthquake can produce 
exposures to the public or workers in excess of standards, the Safety Design Class SSC that prevents 
or mitigates the exposures would be designed DBE-resistant as discussed above.  The same NPH 
loads also are applied to a Safety Design Significant SSC if failure of the item could prevent the 
Safety Design Class SSC from performing its safety function required as a result of the DBE.  Such 
an SSC is designated Seismic Category II.  It should be noted, however, that DBE resistance is not 
automatically applied to Safety Design Significant SSCs.  It is applied only when the earthquake is 
the initiating event, or when the earthquake could cause the initiating event.  A Safety Design 
Significant SSC that does not have a DBE mitigating function is designated Seismic Category III. 
This NPH design philosophy is used for all severe natural phenomena events (i.e., earthquake, flood, 
high wind).  Therefore, if a Safety Design Significant SSC is needed to meet public or worker 
exposure standards for a given NPH event, the NPH loads associated with that event are taken from 
SRD Volume II, Table 4-1, “Natural Phenomena Design Loads for Important-to-Safety SSCs with 
NPH Safety Functions”.  All other NPH loads for the Safety Design Significant SSC may be taken 
from SRD Volume II, Table 4-2, “Natural Phenomena Design Loads for SSCs without NPH Safety 
Functions” in lieu of SRD Table 4-1. 

3) General and specific design requirements are applied as identified in Section 4.0 of the SRD for 
Safety Design Significant SSCs. 

4) Other design requirements again may be applied based on the specific safety function to be performed 
by the Safety Design Significant SSC. 

 
1.3.11 Quality Levels 

The assignment of Quality Levels (QL) is the method by which the implementation of the graded quality 
approach discussed in 10 CFR 830.120, “Quality Assurance Requirements” is ensured.  Designation of 
correct quality levels helps to ensure that the appropriate quality assurance requirements are applied to 
specific WTP SSCs.  The quality levels of the Project quality assurance approach and their applications 
are described in the QAP. 
 
1.3.12 Training 

Training serves an important role in the Project by ensuring that the personnel involved with the project 
have sufficient knowledge to safely fulfill the roles and responsibilities of their assigned tasks.  Training 
has a direct impact on safety during design, construction, operation, and deactivation of the project by: 
 
1) Improving technical ability 
2) Enhancing personal skills 
3) Increasing awareness of signs of potential hazardous situations in the workplace 
4) Increasing personal awareness of the potential impact of actions taken with regard to the safety of the 

individual, others, and the facility 
5) Establishing a safety culture that clearly assigns the responsibility for safety to the individual 
 
During the design and construction phases of the project, the training focus is on the requirements such as 
design evolution, compliance with regulations and commitments, construction activities, and quality 
assurance. 
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Operator training and qualification is of specific importance in the training program.  The operator 
training program is enhanced by the experience of the Project team at other similar facilities and by the 
information made available during the design phase and the commissioning program.  In addition, 
operation of the demonstration plants provides invaluable training opportunities for the facility operators. 
 
In recognition that different training is required for different assignments, the training plan addresses the 
assessment of training requirements and responsibilities and the evolution of the training plan required as 
the project matures.  Additional information on training is provided in ISMP Section 3.15 “Training and 
Qualification” and Section 4.2.2, “Training and Procedures”.  The training plan is described in ISAR 
Section 3.4, “Training and Qualification”. 
 
1.3.13 Procedures 

Procedures are one tool by which compliance with requirements is ensured during the design, 
construction, operation, and deactivation of the project.  All activities that may affect safety of the public 
and workers are performed in accordance with step-by-step instruction provided in procedures.  The range 
of activities covered in procedures includes, but is not limited to: 
 
1) Design control 
2) Procurement activities 
3) Monitoring contractors 
4) Identification and resolution of nonconforming conditions 
5) Operations and maintenance 
6) Emergency plan implementing procedures 
 
There is a defined hierarchy of procedures commensurate with the philosophy used to developed the 
tailored levels of design classification and quality levels.  For example, procedures supporting the 
implementation of Technical Safety Requirements that are credited for accident prevention or mitigation 
will have a greater safety significance than procedures supporting maintenance activities on other SSCs.  
Those procedures, at the highest level, are subject to increased rigor with respect to their development, 
review, implementation, and change.  Increased rigor includes requirements for independent review and 
approval by qualified and experienced personnel or safety committees.  Training emphasizes the 
importance of the hierarchy as well as the content of the procedures and the requirement to follow 
procedures to ensure safe and efficient activities. 
 
One category of procedures is the operating procedures.  These procedures are developed during the 
design and construction phase, when more detailed design information is available.  The design 
information, test data, and design requirements are incorporated into the operating procedures.  The 
operating procedures address normal and off-normal facility conditions, process startup and shutdown, 
and emergency events.  The development and control of the operating procedures are summarized in 
ISMP Section 5.6.1, “Procedure Development”, and is addressed in ISAR Section 3.9, “Procedures”. 
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1.3.14 Commissioning 

Another integral portion of the safety approach is the commitment to a thorough startup testing program.  
The program validates that the design, construction, hardware, programs, and personnel are ready to 
support the safe operation of the facility.  The tests performed ensure that the equipment and facility are 
properly built and will operate as designed prior to transition to the operational phase.  In addition, the 
startup testing program documents the as-built configuration and the initial operating parameters of the 
facility.  The program serves as an opportunity to perform a final system analysis and to detect significant 
faults prior to facility operation.  The startup testing program is also used to confirm the adequacy of 
training and procedures to be used for facility operation. 
 
The method of testing used in the startup testing program can require analysis, demonstration, 
examination, inspection, or functional test.  The selection of the appropriate test method and scope of the 
tests are determined using a systematic analysis and are described in ISAR Chapter 3.0, “Conduct of 
Operations”.  In general, the startup testing program is a phased program, with successful individual 
component testing leading to system functional and interface testing, followed by the integrated system 
testing.  A final phase of the program, testing with design waste feed materials, must be successful 
completed before the facility transitions to an operational phase.  Additional information is provided in 
ISMP Section 3.14, “Commissioning and Operation” and Section 5.6.4, “Commissioning Review”. 
 
1.3.15 Operations 

The Project safety approach, which began with the design phase and is followed through the construction 
and testing phases, is also emphasized in the operational phase by establishing a set of principles for 
achieving excellence in operation of the WTP.  This set of principles is implemented as a Conduct of 
Operations program (see ISAR Section 3.11, “Operational Practices”) that controls and conducts the 
operations of the facility.  Attributes of the program include the following. 
 
1) Operation of the facility in accordance with the Technical Safety Requirements 
2) The establishment of high standards 
3) The communication of those standards to the workforce 
4) Provisions for the sufficient number of qualified personnel required to perform the activities 

necessary to meet the standards 
5) Implementation of a philosophy to hold workers and managers accountable for their performance 
 
The conduct of operations program practices are major contributors to the safety of the public and 
workers.  The practices are summarized in the ISAR Chapter 3.0, “Conduct of Operations”, and detailed 
guidance on the practices will be incorporated in the WTP procedures.  The conduct of operations 
program includes shift routines and operational practices (e.g., operator inspection tours, log keeping, 
response to indications, and resetting protective devices), control area activities (e.g., communications 
and on-shift training), control of equipment status, lockouts and tagouts, independent verification, 
operations turnover, required reading, operations procedures, operator aid postings, equipment and piping 
labels, and incident investigation and reporting. 
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Another key element in the safety approach is the involvement of operations personnel throughout the 
design process and the involvement of the design personnel through turnover of the facility to the 
operations staff (see ISAR Section 3.10.1, “Testing Program Description”).  This involvement allows 
operations personnel not only to provide input to the design process to develop a safe and operable 
facility, but also to become knowledgeable in the features and limitations of systems and components of 
the facility.  Additionally, the development of facility control system simulators in advance of facility 
testing strengthens the ability and confidence in the performance of the systems and the operational 
interfaces.  The simulators provide an important integration of the design and operating personnel during 
the testing in further support of a smooth transition to the operational phase of the project.  This interface 
between the designers, the operators, and the simulators ensures the ability of the Project team to 
demonstrate operational readiness in advance of final testing activities of the facility. 
 
1.3.16 Configuration Management 

Configuration management is one of the fundamental principles to achieve safety.  Throughout the life 
cycle of the RPP-WTP, configuration management is applied to all activities to ensure that programmatic 
objectives related to radiological, nuclear, and process safety are achieved.  Work is performed and 
controlled to pre-approved plans and procedures that delineate responsibilities.  Records that define the 
requirements, design, verification, and acceptance of the WTP are retained to provide an accurate record 
of the design including approved changes to the design.  Operating organizations define operational 
requirements and participate in design review, procedure preparation, training, and planning activities to 
become familiar with the features and limitations of components included in the design of the facility.  
Organizations that manage or interface with subcontractors or suppliers of items, activities, or services 
involving configured items flow down applicable requirements to ensure that the configuration 
management process as defined in the RPP-WTP Configuration Management Plan (CM Plan) 
(BNI 2001f) are properly implemented. 
 
The WTP Configuration Management Program provides direction to identify and document the physical 
and functional characteristics of facility structure, systems, components, and computer software 
applications.  Its application to design, construction, commissioning, operations, and deactivation 
activities ensures proposed changes to these characteristics are properly developed, approved, 
implemented, verified, and incorporated into facility design documentation.  The CM Plan is based upon 
ISO 10007:1995(E), Quality Management - Guidelines for Configuration Management. 
 
The project formally identifies and establishes configuration baselines, systematically evaluates and 
dispositions changes, and records the implementation of approved changes.  The Configuration 
Management Program establishes the policies, guidelines, and responsibilities serving to ensure that: 
 
• The engineered configuration of the project is controlled to ensure it meets design, performance, and 

acceptance requirements. 
• Approved configuration changes are assessed for their impact on performance and safety. 
• The configuration status of the technical baseline is maintained. 
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Configuration management is implemented through project plans and procedures that incorporate 
requirements from the CM Plan and other top-level requirements documents.  Records including 
Authorization Basis documents; engineering and other source requirements documents; design documents; 
identification of structures, systems, and components; and links between the design documents and the 
requirements documents are maintained in an electronic data management system managed by Project 
Document Control. 
 
Effective implementation of configuration management and supporting processes is assessed through 
management self-assessments in accordance with approved project procedures.  Additionally, formal 
audits performed by Quality Assurance to their normal auditing practices verify compliance with 
approved project procedures. 
 
1.3.16.1 Configuration Management Approach 

The WTP configuration management program implements a process consisting of four basic steps, as 
follows: 
 
1) Identification and documentation.  The activities comprising selection of configured items, 

documenting their physical and functional characteristics, and allocating unique identification 
characters and numbers to the configured items and their configuration documents. 

2) Change control.  The activities comprising the control of changes to a configured item after formal 
issue of its configuration documents. 

3) Status tracking and reporting.  Formal recording and reporting of configuration documents, and the 
approved changes to those documents. 

4) Configuration audit.  Examination of review, inspection, and test records to determine that a 
configured item conforms to its configuration documents. 

 
Project plans and procedures fully implement the configuration management process by delineating 
responsibilities for organizations that manage activities and provide services related to configuration 
management.  Implementing procedures are cited in the CM Plan (BNI 2001f). 
 
1.3.16.2 Configured Item Identification and Documentation 

Configured items are selected and documented taking into consideration at what level functional and 
physical characteristics can be best managed to achieve the overall WTP Project performance objectives 
related to radiological, nuclear, and process safety.  Items identified for configuration management 
include structures, systems, and components; plant installed software; project interfaces; and 
Authorization Basis documents. 
 
1.3.16.3 Change Control 

Design configuration is controlled in accordance with approved project procedures to maintain an 
accurate record of the design.  Changes are documented to describe the change, the reason for the change, 
and to identify the configured item and related documents to be changed. 
 
Change control is a formal process comprised of change documentation, evaluation, approval, and 
implementation. 
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1.3.16.3.1 Documentation 

Changes must be documented except for insignificant changes, i.e., those with no affect on safety, 
environmental protection, the Authorization Basis, scope, schedule, or cost.  When the change control 
process uses separate change documents, the change documents shall have unique identification numbers 
for status tracking and convenient to establish links to affected or related documents in the electronic data 
management system. 
 
1.3.16.3.2 Evaluation 

Engineering evaluates proposed changes to identify interface or discipline subject matter impacts and to 
establish that a proposed change should be implemented.  Factors to be considered in the evaluation 
include compliance of the change with regulations, the Authorization Basis, applicable codes and 
standards, and safety and environmental significance.  Environmental, Safety, and Health monitors the 
impact evaluation process. 
 
1.3.16.3.3 Approval 

The approval process for changes is commensurate, in detail and approval authorities, with the approval 
process for the original configuration.  This may include obtaining authorization from the PSC, customer, 
or regulators prior to implementing the change. 
 
1.3.16.3.4 Implementation 

Approved changes are implemented in accordance with WTP Project procedures identified in the CM 
Plan specific to the various configured item types encountered in design, procurement, construction, 
commissioning, operations, and deactivation activities. 
 
1.3.16.4 Status Tracking and Reporting 

Status tracking and reporting consists of recording and reporting information required to manage and 
administer the configuration management process and related activities.  Information is recorded, links to 
related documents entered, and sorted for reporting in the electronic data management system managed by 
Project Document Control. 
 
1.3.16.5 Configuration Audits 

Configuration audit is the examination of items and documents to determine whether a configured items 
conforms to its configuration documents.  Configuration audit typically consists of functional and 
physical confirmation. 
 
Functional confirmation is accomplished by identifying the individual functional and performance 
requirements of a configured item and confirming through review, inspection, and test records that the 
requirements are achieved. 
 
Physical confirmation is accomplished by examining the physical or as-built and tested configured item 
for compliance to its configuration documents.  Together, the functional confirmation and the physical 
confirmation demonstrate that the configured item, as defined by its configuration documents, conforms 
to the physical and functional requirements. 
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1.3.16.6 Functions and Requirements Management 

The Contract, Basis of Design, Functional Specification, Operational Requirements Document, and 
Authorization Basis design requirements are compiled in an Access © database, designated the Design 
Criteria Database (DCD).  The database has full text and keyword search capabilities.  This database is 
used by design and safety personnel to identify applicable safety functions and requirements for use in the 
WTP design.  The database is updated by procedure each time a source document is revised. 
 
The configuration management organization maintains the Basis of Design and DCD to integrate design 
requirements, safety standards, and operational requirements. 
 
1.3.16.7 Training 

The configuration management organization develops, maintains, and provides training on the 
configuration management program for the project.  This training includes a description of the program, 
reasons why the program is used, the elements of configuration management, and how the program is 
implemented on the project.  This training is provided to employees as part of the Safety and Quality 
Design Required Training. 
 
1.3.17 Incident Investigations 

The importance of the identification and correction of nonconforming conditions as part of a safety 
approach for the Project is recognized.  To ensure that significant incidents that could adversely affect the 
quality, security, environment, operations, or health and safety of public and workers are brought to the 
attention of management, the project regulator, and the DOE Occurrence Reporting and Processing 
System, the ISMP requires incident investigation and reporting.  The incident investigations for the 
Project are expanded in scope to include accidental radionuclide releases and the construction and startup 
testing phases of the project.  Also, reporting of events of less severity than those required of process 
safety management are included in the program.  Incidents to be reported to the regulator include, for 
example, events or conditions at the facility that resulted in degradation of the principal safety barriers or 
in a condition beyond the design basis or emergency procedures.  The incident investigation 
process requires that serious events or conditions are addressed and resolved and that the findings of the 
investigation are resolved. 
 
The investigations are conducted in accordance with the Safety Criteria in SRD Volume II, Section 7.7, 
“Reporting and Incident Investigation”.  Additional detail on the implementing procedures are contained 
in ISAR Section 3.7, “Incident Investigations”. 
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1.3.18 Emergency Planning 

An important aspect of the safety approach is to ensure the health and safety of the public and the workers 
during emergency situations at the WTP.  This is accomplished through the development of an emergency 
management plan for the prompt, efficient, and effective response to emergencies in accordance with the 
applicable local, state, and federal regulations.  The development and the implementation of the 
emergency management plan are enhanced by the involvement of BNI with the existing Hanford 
emergency management community.  The emergency management plan is fully implemented before 
radioactive wastes or hazardous chemicals are introduced into the facility.  The construction manager 
implements state and federal emergency preparedness requirements for hazardous situations that may 
arise during construction. 

The scope of the emergency management plan will be determined following the final assessment of the 
hazards and hazardous situations to be completed during Part B.  The implementing procedures will 
ensure compliance with the applicable requirements that are identified during the development of the 
emergency management plan.  Additional information is included in ISMP Section 3.10, “Emergency 
Preparedness” and is presented in ISAR Chapter 9.0, “Emergency Management. 
 
1.3.19 Deactivation 

All of the previously discussed elements of the WTP safety approach are applied to the deactivation phase 
of the project. 

In addition, the WTP incorporates design provisions to facilitate deactivation and final decommissioning.  
These provisions reduce radiation exposure to Hanford Site personnel and the public during and 
following deactivation and decommissioning activities and minimize the quantity of radioactive waste 
generated during deactivation. 

A deactivation plan is prepared prior to construction of the WTP.  The deactivation plan provides details 
on how the following activities will be accomplished to achieve a deactivated status for the facility. 
1) Verification of the completion of the facility deactivation end point.  (The term facility deactivation 

end point refers to the set of conditions that comprise the completion of facility deactivation [i.e., 
radiological, structural, equipment, and documentation]) 

2) Documentation of the regulatory status, conditions, and inventories of remaining radioactive and 
hazardous materials and health and safety requirements 

3) Modification of the facilities, structures, support systems, and surveillance systems to provide for 
confinement and monitoring of the remaining contamination, radiation, and other potential hazards 

4) Posting and securing of the facility 
5) Removal of packaged special nuclear materials and other packaged radiological and chemical 

materials 
6) Confirmation that security systems and procedures are adequate and in place to prevent unauthorized 

entry 
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Summary of ISM Process for Revision to Implementing 
Standards and Safety Criteria 

1 Purpose 
This attachment summarizes and documents the ISM process associated with the proposed changes 
contained within this ABCN. 

2 Scope 
This attachment is limited to a summary of the application of the ISM process that resulted in the changes 
associated with 24590-WTP-ABCN-ESH-02-019. Attachments 1, 2 , and 3 of 
24590-WTP-ABCN-ESH-02-019 document the actual proposed changes to the SRD and ISMP. 

3 Discussion 
3.1 Approach  

The identification of the proposed changes to the SRD and ISMP were performed in compliance with 
project procedure 24590-WTP-GPP-SANA-002. The process consists of the following major steps:  
 
• Initiate Process 
• Identify Work 
• Hazard Evaluation 
• Development of Preferred Hazard Control Strategies 
• Design Basis Events (DBEs) 
• Designation of Systems Structures, and Components (SSCs) Comprising the Hazard Control Strategy 
• Identification of Standards 
• Confirmation of Standards 
• Record Document Identification 
• Documentation 
 
These steps are discussed in more detail below. 
 
3.2 Results 

3.2.1 Initiate Process  (ISM Team Composition) 

Project procedure 24590-WTP-GPP-SANA-002, Section 3.10, Identification of Standards states:  
“Identification of other standards (e.g., standards for quality assurance, conduct of operations, etc.) will be 
performed by specially constituted teams formed by the PMT in support of the PSAR.”   

A multi-discipline ISM team was specially constituted. The need to establish this team, the selection of an 
appropriate chairperson, and the scope of discipline involved were confirmed at the PMT meeting held 
July 12th, 2002 and were clarified on July 24th, 2002.  The team lead selected knowledgeable individuals 
from each required discipline who were currently on the list of qualified individuals (LQI).  The team lead 
also used subject matter experts (SMEs) as needed. 

1  
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As the proposed changes do not involve engineering/design, manufacture/fabrication, and construction 
standards, the ISM team does not include specific work activity experts, hazard assessment experts, 
hazard control experts, or standards experts who would typically be assigned to an ISM team. 

The table below lists the team members.  Additional inputs were solicited from Rich Smith on seismic 
design criteria, from Lexa McAdams for impact of removing target frequency on Control and 
Instrumentation, and from John Hinckley for impacts on the ISM process.  

 

Name Title/Qualification Department Team Role 

Lee 
Dougherty 

Safety and Licensing Engineer / LQI  ES&H/Regulatory Safety Lead/Chairmen appointed by 
PMT 

Cindy 
Beaumier 

HLW Operations Lead / LQI Commissioning and 
Training/Area Operations 

Operations representation 
required by PMT 

Gary 
Kloster 

Technical Baseline Manager /LQI Engineering/Technical 
Baseline 

Engineering representation 
required by PMT 

Robert 
Harshberger 

Electrical Engineer / LQI  Engineering/Electrical SME on WTP electrical 
system/diesel generator trains  

Jay 
Lavender 

HSA Lead / LQI ES&H/ Safety Analysis SME on DBE calculations 

Andy 
Larson 

Nuclear/Safety Design Engineering 
Specialist   / past WTP experience – 
not LQI 

Bechtel Hanford  SME on defense in depth 
requirements 

 
3.3 Identify Work 

The purpose of the identification of work step, as intended by the process described in 24590-WTP-GPP-
SANA-002 (which implements SRD Appendix A and DOE/RL-96-0004) is so that hazards and hazardous 
situations inherent in the work can be identified and evaluated. The proposed change is against standards 
that are administrative and do not involve engineering/design, manufacture/fabrication, and construction 
standards. The proposed change does not directly affect the process, hazards, or control strategies. 
Hazards and hazardous situations are not applicable; therefore, control strategies with standards are not 
needed. 
 
The result of this process step is that there was no “work” identified.  The Hazard Evaluation, 
Development of Preferred Hazard Control Strategies, Design Basis Events (DBEs), Designation of 
Systems Structures, and Components (SSCs) Comprising the Hazard Control Strategy steps are not 
required.  The process should continue with the Identification of Standards step. 
  
3.4 Hazard Evaluation 

Not required. See justification in section 3.2. 
 
3.5 Development of Preferred Hazard Control Strategies   

Not required. See justification in section 3.2. 
 
3.6 Design Basis Events (DBEs) 

Not required. See justification in section 3.2. 
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3.7 Designation of Systems Structures, and Components (SSCs) Comprising the Hazard 

Control Strategy 

Not required. See justification in section 3.2. 
 
3.8 Identification of Standards 

The standards identification activity, as required by DOE/RL-96-0004, is used to identify a tailored set of 
standards and requirements that will assure adequate safety when implemented.  The implementing 
standards selection criteria: 
 
• Provides adequate safety 
• Complies with applicable laws and regulations 
• Conforms with top-level safety standards and principles 
 
The ISM team objectives were twofold:  
 
1) Determine if there are improvements that can be made with respect to the Defense in Depth standard 
particularly with the use of target frequencies. 
 
The requirement to meet specific target frequencies is contained in the SRD (24590-WTP-SRD-ESH-01-
001-02).  Target frequencies are used to define control strategies as required by the implementing 
standard for defense in depth.  Often the target frequency requirement imposes additional design 
requirements over and above those commonly required in the nuclear industry.  Additionally, the 
implementation of target frequencies has been identified as a concern by the DOE in the course of their 
review of the WTP PSAR (24590-WTP-PSAR ESH-01-002) documents. 
 
2) Determine if there are improvements in the NPH classification criteria particularly in regard to 
reducing overly conservative seismic design requirements of the Analytical Laboratory.  
 
The requirement to meet specific NPH criteria is in SRD Safety Criterion 4.1-3.  This Safety Criterion 
states that SSCs that are designated Safety Design Class (SDC) and are required to perform a safety 
function as a result of a given NPH shall be designated Seismic Category (SC-I) for earthquakes and 
Performance Category 3 (PC-3) for other NPH.  Because the WTP project definition for SDC includes 
SSCs needed to protect the facility worker, the requirement imposes additional design requirements over 
and above those commonly required in the nuclear industry.  Preliminary results of the Analytical 
Laboratory indicate that the facility will be categorized as SC-I/PC-3 which appears extremely 
conservative given there are no unmitigated hazards above radiological exposure standards to co-located 
workers or the public.       
 
The ISM team goal is to evaluate the process with respect to these issues and determine if enhancements 
can be made that result in project improved lifecycle cost effectiveness while maintaining an adequate 
safety basis. 
 
 
3.8.1 Objective 1: Use of Target Frequency 

The objective is to determine if there are improvements that can be made to the defense in depth standard 
particularly with the use of target frequencies. 

3  
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3.8.1.1 Relevant Requirements for the WTP 

DOE/RL-96-0006 specifies the “top level” radiological, nuclear, and process safety standards and 
principles required to be implemented in the design, safety analysis, construction, and operation of the 
WTP.  This document is based on the principles outlined in INSAG-12. 
 
The principle of defense in depth is defined in section 4.1.1.1 of DOE/RL-96-0006: 
 

“To compensate for potential human and mechanical failures, a defense-in-depth strategy 
should be applied to the facility commensurate with the hazards such that assured safety 
is vested in multiple, independent safety provisions, no one of which is to be relied upon 
excessively to protect the public, the workers, or the environment.  This strategy should 
be applied to the design and operation of the facility.” 

OSR positions that support the top-level requirements are provided in the following documents: 
 
RL/REG-98-17 clarifies the OSR’s position for implementing work-based tailoring of hazard controls and 
standards for the WTP.  Tailoring is defined as, “adapting a safety program, practice, or requirement 
within the integrated safety management system to suit the need or purposes of a particular 
operation/activity, taking into account the type of work and associated hazards”.  Two of the elements of 
safety to which the concept of tailoring is to be applied are the degree of defense in depth required and the 
degree of reliability and availability required.  Tailoring the safety controls and standards is required to 
meet an integral part of the ISM process specified in DOE/RL-96-0004. 
 
RL/REG-2000-15 clarifies the OSR’s position on achieving adequate safety in the design and operation of 
the WTP.  This document summarizes existing DOE requirement documents and the WTP procedures 
that implement them, which includes a reference to target frequencies.  
 
RL/REG-99-05, Review Guidance for the Construction Authorization Request (CAR), documents the 
review methodology and criteria that DOE will use to review the CAR.  The review guidance does not, in 
itself, constitute requirements.  All topics contained within the guidance document must be adequately 
addressed.  The regulatory acceptance criteria discussed in section 4.5.2.3.2 of this document state: 

 
“The final documentation in the PSAR should verify that the reduction in the accident 
consequences (assuming the mitigating feature works as designed) and the failure frequency for 
each mitigating feature credited for reducing the consequences of the DBE will produce results 
consistent with the safety criteria defined in the SRD, Appendix B.”   
 

Section 4.7.3.2 states that for each of the final hazard control strategies and provisions, the PSAR should 
describe how the strategies and provisions ensure compliance with a list of safety criteria.  One of these 
criteria is defense in depth as implemented by the SRD, Appendix B.  
 
3.8.1.2 Current Approach to Meeting WTP Requirements 

The SRD provides a road map connecting the top-level requirements to the implementation of those 
requirements in WTP procedures.  The SRD invokes the general requirement that defense in depth be 
built into the facility to compensate for potential human and equipment failures.  The degree of and the 
pedigree of the defense in depth are determined commensurate with the facility’s hazards as appropriate 
to control the risk.  Safety is vested in multiple, independent safety provisions, no one of which is to be 
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relied upon excessively to protect the public, the workers, or the environment.  The selection of controls 
should include the concepts of both prevention and mitigation with a preference for prevention. 
 
The SRD requires that a defense in depth strategy be used for radiological accident events.  It is 
implemented via a two-prong approach, by (1) requiring a minimum number of physical barriers, and (2) 
demonstrating that the frequency of the initiating event times the conditional failure probabilities of all 
the engineered controls and all of the confinement barriers are less than specified target frequencies.   
 
Based on the magnitude of the unmitigated consequences, accidents are classified with different severity 
levels.  Severity levels are defined as SL-1 to SL-4, with SL-1 having the highest consequence.  The 
definition for these is contained in the SRD, Appendix A.  Each severity level requires a specific number 
of physical barriers be provided and defines a target frequency that must be met when all the ITS control 
sets are evaluated as depicted in Table 1. 
 
Table 1  Implementation of Defense in Depth by SSCs for Radiological Release 

Severity 
Level (SL) 

Control Options for Implementation of 
Defense in Depth 

Target Frequency 
(yr-1) 

SL-1 Two or more independent physical barriers.  The single failure criterion 
shall be applied to the set of two or more barriers credited for meeting 
exposure standards and target frequency. 

< 10-6 

SL-2 Two or more independent physical barriers.  Application of the single 
failure criterion may be required of prevention or mitigation controls to 
meet the target frequency. 

< 10-4 

SL-3 At least one physical barrier shall be provided.  Two or more independent 
physical barriers shall be considered. 

< 10-2 

SL-4 Physical design features and/or administrative controls per 
10 CFR 835.1001 

< 10-1 

Administrative controls alone may be credited as the controls that protect facility workers, when appropriate.  Timely evacuation 
from the vicinity of the hazard is considered to be an administrative control.  Physical barriers are not required for those events 
that are prevented (i.e., the product of the initiating event frequency and the conditional failure probability of the prevention 
system(s) is < 10-6/yr). 

 

3.8.1.3 Challenges Associated with the Current Approach 

The requirement to document compliance with the WTP defense in depth requirements was first 
presented in the PSARs that have been submitted to the DOE for review and approval.  Lessons learned 
during the PSAR review process indicate that there are challenges associated with implementing the 
target frequency requirements. 
 
Inclusion of the target frequencies in the DBE PSAR analyses has introduced ambiguity into the analysis.  
Target frequency requirements, as stated in the SRD, are not always written in a concise manner, 
especially for mitigative systems. Additionally, the target frequency approach is driving to requirements 
that are more stringent than is usual in the industry. 
 
The target frequency approach is not mandated by any of the top-level documents and it differs from the 
deterministic approach to defense in depth typically used under DOE Order 420.1 and DOE-STD-3009-
94.  This is a source of confusion with outside reviewers. 
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3.8.1.4 Alternative Approach Based on “Top Down – First Principle” Assessment of 
Requirements 

An alternative approach that eliminate the concerns listed in the previous section while preserving the 
top-level project requirements is recommended.  The alternative approach must preserve the principles of 
defense in depth by assuring that adequate independent safety provisions are in place to protect the public, 
the workers, and the environment commensurate with the potential consequences of the hazards.  
The current approach attains this goal deterministically, by requiring various numbers of independent 
confinement barriers based on consequence, and probabilistically via target frequencies.  Across the DOE 
complex it has been accepted that a deterministic approach specifying numbers of independent safety 
provisions - as a function of consequence - adequately implements the principles of defense in depth.  
Therefore, the alternate approach will remove the probabilistic requirements of target frequencies.  The 
target frequencies will be replaced by criteria specifying the number of preventive and mitigative 
provisions required as a function of potential consequence. 
 
The revised approach recommended for implementation at WTP will specify the number of controls 
required based on the severity level of the accident.  It will also define how these controls shall be 
selected (e.g., preventors vs. mitigators, hardware vs. administrative controls) as well as design 
requirements for the controls (e.g., single failure).  
 
3.8.1.5 Adequate Safety 

The proposed change to eliminate target frequency does not impact the regulatory basis of 
DOE/RL-96-0004 and DOE/RL-96-0006 for the standard selection process or defense in depth. The WTP 
ad-hoc standard, as further tailored to remove target frequency requirement, enhances safety from the 
previously approved standard as it clarifies the control selection process.  The deterministic (DBE) 
approach and the probabilistic (risk goal) approaches to control selection remain in order to ensure 
adequate safety.  
 
Compliance with Applicable Laws and Regulations 

The proposed changes do not impact commitments made relative to laws and regulations (e.g., 
commitments made to 10 CFR 820, 830 and 835 are not impacted). 
 
Conformance to Top-Level Safety Standards 

Removal of the target frequency requirements is consistent with the top-level requirements outlined in 
DOE/RL-96-0006.  The basis, in part, for this document is INSAG-3, which was revised and reissued in 
1999 as INSAG-12. Paragraphs 99 through 102 of INSAG-12 describe two general methods of analysis 
used to assess adequately meeting safety objectives.  These methods are deterministic and probabilistic.  
Although they may be complementary evaluation techniques, INSAG-12 emphasizes that they should be 
kept separate.  Additionally paragraph 129 endorses the use of deterministic techniques to select controls 
for the prevention and mitigation of accidents.   
 
The commitment to defense in depth remains as documented in SRD Appendix B.  The changes proposed 
do not remove this requirement.  Commitments to DOE/RL-96-0004 relative to standards selection to 
achieve adequate safety are also retained. 
 
The requirements to meet risk goals specified in DOE/RL-96-0006 will remain.  Compliance with this 
requirement will be demonstrated in the risk goal probabilistic analysis. 

6  



24590-WTP-ABCN-ESH-02-019, Rev 0, Attachment 4 

 
Evaluation Against Applicable SRD Safety Criteria 

The proposed changes remain consistent with SRD safety criterion.  Specifically General Design 
Criterion 4.1-1 states “Defense in depth shall be applied commensurate to the hazard to provide multiple 
physical and administrative barriers against undue radiation and chemical exposure”.   
 
3.8.1.6 Implementation Plan for Alternative Approach 

Implementation of this new approach has been evaluated for impacts to the project.  Implementation will 
not impact the existing project schedules.  Construction authorization will benefit from this change 
because it will help facilitate timely approval of the PSARs including eliminating controversies over 
frequency assessments.  The new approach will satisfy the top-level DOE requirements and will not 
require any changes to the contract. 
 
Changes to project documentation describing the defense in depth methodology will be required, 
including revisions to the SRD, ISMP and the PSAR General Information volumes. Likewise, the 
supporting procedures that implement Appendix B of the SRD and the calculations that support the DBEs 
in the PSAR will require revision as well.   
 
After the DBE analysis has been revised, a review of the design and equipment will be performed to see 
what changes can be made.  It is anticipated that some design requirements will be relaxed.  An example 
of this is the potential removal of requiring a third ITS diesel generator.  The requirement for the third 
diesel generator and its associated switchgear was based primarily on the target frequency requirements.  
Other such changes are expected.  All of these changes will have to be reflected in a revision to the risk 
goal probabilistic analysis.  A revision supplement to the PSARs that removes target frequencies from the 
DBEs and describes the credited SSCs can then be generated. 
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3.8.2 Objective 2: Review NPH Criteria 

The objective is to determine if there are improvements in the NPH classification criteria, particularly in 
regard to reducing overly conservative seismic design requirements of the Analytical Laboratory.  
 
3.8.2.1 Relevant Requirements for the WTP 

The regulatory basis for the NPH design is in DOE/RL-96-0006, Section 4.2.2.2. Common-
Mode/Common-Cause Failure, which states: 
 

“Design provisions should be included to limit the loss of safety functions due to damage to 
several structures, systems, or components important to safety resulting from a common-cause or 
common-mode failure.” 

 
 
3.8.2.2 Current Approach to Meeting WTP Requirements 

Safety Criterion 4.1-3 addresses NPH design for SSC that are ITS and have NPH safety functions.  This 
SC states that SSCs that are designated Safety Design Class (SDC) and are required to perform a safety 
function as a result of a given NPH shall be designated Seismic Category (SC-I) for earthquakes and 
Performance Category 3 (PC-3) for other NPH. 
 
SC 4.1-4 addresses NPH design for SSCs without NPH functions and also addresses SSCs required to 
protect workers and members of the public from exposure to chemical hazards with an NPH function.  
These SSCs are designated SC-III for earthquakes and PC-2 for other NPH. 
 
3.8.2.3 Challenges Associated with the Current Approach 

Severity level calculations for the Analytical Laboratory indicate a SL-1 event to the worker and therefore 
SDC designation on the structure. Thus, to meet SC 4.1-3, the facility will be categorized as a SC-I/PC-3 
which appears extremely conservative given there are no unmitigated hazards above radiological 
exposure standards to co-located workers or the public (solely for protection of the facility worker). This 
imposes additional design requirements over and above those commonly required in the nuclear industry. 
 
3.8.2.4 Alternative Approach Based on “Top Down – First Principle” Assessment of 

Requirements 

An alternative approach is to refine the wording in SC 4.1-3 such that an SSC with an NPH safety 
function resulting only from the protection of facility workers is excluded from the requirement to be 
classified as SC-I for earthquakes and PC-3 for other NPH. 
 
The SC would state that SSCs that are designated Safety Design Class (excepting those designated based 
solely on chemical hazards and excepting those designated for reasons solely to prevent facility workers 
from exceeding radiation exposure standards) and are required to perform a safety function as a result of a 
given NPH would be designated SC-I and PC-3.   
 
SC 4.1-4 would be changed to add SSCs that are important to safety solely to prevent facility workers 
from exceeding radiation exposure standards would be SC-III and PC-2. 
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3.8.2.5 Adequate Safety 

Adequate safety is maintained.  SC-I will still apply to SSCs that protect the co-located workers and the 
public.  The safety of the worker will be adequate because the SSCs will still be required to meet the 
WTP Safety Criterion.  This SC is consitent with the implementing standard cited in 420.1A, i.e., DOE-
STD-1021-93 that classifies SSCs protecting workers from NPH effects as PC-2 (equivalent to SC III for 
Seismic on the WTP). 

Compliance with Applicable Laws and Regulations 

The proposed changes do not impact commitments made relative to laws and regulations (e.g., 
commitments made to 10 CFR 820, 830 and 835 are not impacted). 
 
Conformance to Top-Level Safety Standards 

Top-level safety standards for the NPH design criteria are provided in DOE/RL-96-0006.   The 
commitment to common-cause/common-mode failure remains as documented in SRD safety criteria.  The 
changes proposed do not remove this requirement.   
 
Evaluation Against Applicable SRD Safety Criteria 

The proposed changes refine existing SRD safety criteria to tailor out excessive design conservatism.  
This change remains consistent with other SRD safety criterion. 
 
3.8.2.6 Implementation Plan for Alternative Approach 

Implementation of this new approach has been evaluated for impacts to the project.  Implementation will 
support the existing project schedules.  The new approach will satisfy the top-level DOE requirements 
and will not require any changes to the contract. 
 
Changes to project documentation describing the safety criteria changes will be required, including 
revisions to the SRD, ISMP and the PSAR General Information and facility specific volumes. Likewise, 
the supporting procedures that implement the SCs may require revision as well.   
 
After the SC has been revised, a review of the design and equipment will be performed to see what 
changes can be made.  It is anticipated that some design requirements will be relaxed.  An example of this 
is the potential change of the Analytical Laboratory from SC-I to SC-III. 
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3.9 Confirmation of Standards 

Based on the results of the ISM process, the PMT recommended the selected revisions to the standards 
and safety criteria to the Project Safety Committee (PSC) Chair (Ref. PMT meeting on August 6th, 2002). 
The PSC Chair requested the PSC confirm the selected set of standards.  The confirmation review 
approach is to distribute the ABCN for PSC review, present the approved ABCN at a PSC meeting, and 
reach consensus on approval of the ABCN.  Comments by the PSC on the standards identification are 
required to receive formal disposition; however, no formal comments (PSC actions) on the standard were 
cited in the minutes (Ref PSC meeting on August 7th, 2002).  
 
3.10 Record Document Identification 

Completion of this task is documented in PMT and PSC meeting minutes dated August 7th, 2002 and by 
PSC Chair signature on the ABCN.    
 
3.11 Documentation 

Following approval of the ABCN by the OSR, the results of the standards selection ISM process will be 
documented in the applicable sections of the SRD as indicated in the underline strikeout text in 
Attachments 1 and 2. 
 
No other documentation other than described in section 3.9 is required. 

4 Conclusions 
In summary, the recommended approach provides numerous project benefits while maintaining a safe 
facility that meets all of the top-level DOE requirements.  Specific advantages using this approach are: 
 
• The elimination of ambiguity from the PSAR DBE analysis by providing succinct, clear criteria for 

control selection based on the severity level of each accident 
• The elimination of additional equipment/design requirements that was adding expense but not 

resulting in significant risk reduction 
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